RESULTS OF THE AUGUST 6-7, 2012
RELATIVE ACCURACY TEST AUDIT OF THE
SO,/NOx/CO,/FLOW CEM SYSTEM INSTALLED ON THE
S20 STACK AT THE MANITOWOC PUBLIC UTILITIES
FACILITY IN MANITOWOC, WISCONSIN

@ interpoll

MPUO00964



Interpoll Laboratories, Inc.
4500 Ball Road N.E.
Circle Pines, Minnesota 55014-1819

. - TEL: (763)786-6020
| FAX: (763)786-7854

RESULTS OF THE AUGUST 6-7,2012
RELATIVE ACCURACY TEST AUDIT OF
THE SO/NO/CO/FLOW CEM SYSTEM INSTALLED
ON THE 820 STACK AT THE MANITOWOC PUBLIC
UTILITIES FACILITY IN MANITOWOC, WISCONSIN

Submitted to:
. Mechanical Systems Inc.

480 Progress Way
Sun Prairie, WI 53590

. Attention:

Rocky Orzechowski
13
Reviewed by:
Report Number 12-31301 (S20) .
August 28,2012 ’ S Coordinator

DVH ’ ' : Source Testing . . s

MPUOQ0965



TABLE OF CONTENTS

ABBREVIATIONS .ot s i
TRD 1 0102314004 § (0] U 1
2 SUMMARY AND DISCUSSION....rottoimsotmrssrimimersessissniein e 3
APPENDICES:

- Sampling Train Calibration Data

- Reference Computer Printouts

- Field Data Sheets

- Measurement System Performance Specifications
- Calibration Gas Certification Sheets
Gas Analyzer Specifications

- CEM Instrument Information Sheets
- CEM Data i

- Procedures

- Calculation Equations

- AETB Requirements

W = m o W wm g 0w

MPUOQ0966



ABBREVIATIONS

ACFM actual cubic feet per minute

cc.(ml) - cubic centimeter (milliliter)

DSCFM dry standard cubic foot of dry gas per minute
DSML dry standard milliliter
'DEG-F (°F) degrees Fahrenheit

~ DIA. Diameter '

FT/SEC feet per second

g gram

GPM - gallons per minute

GR/ACF ~ grains per actual cubic foot

GR/DSCF grains per dry standard cubic foot
g/dscm grams per dry standard meter

HP - horsepower

HRS. hours

IN. inches

IN.HG. inches of mercury

IN.WC: inches of water

LB pound

LB/DSCF pounds per dry standard cubic foot
LB/HR pounds per hour

LB/10°BTU pounds per million British Thermal Units heat input
'LB/MMBTU pounds per million British Thezmal Units heat input
MW megawatt

mg/dscm milligrams per dry standard cubic meter
‘ug/dscm micrograms per dry standa:rd cubic meter
microns (um) micrometer

MIN. minutes.

ng nanograms

PM particulate matter

PPH pounds per hour

PPM parts per million

ppmC parts per million carbon

ppm,d parts per million, dry

ppm,w ~ parts per million, wet

ppt parts per trillion

PSI pounds per square inch

SQ.FT. square feet

TPD tons per day

ug micrograms

viv percent by volume

wWiwW percent by weight

Standard conditions are defined as 68 °F (20°C) and 29.92 IN. of mercury pressﬁré

J\word\methods\abbreviations.doc
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1 . INTRODUCTION

On August 6-7, 2012, Interpoll Laboratories personnel conducted a Title 40,' Part 75, SO,/NO,/CO,
and Flow Relative Accuracy Test Audit of the CEM System installed on the S20 Stack at the Manitowoc
Public Utilities Facility in Manitowoc, Wisconsin. The following CEMs were tested:

Monitor
Type Mapufacturer Model Serial No. Lecation
NO, TECO . 42i-d 0908635558 S20 Stack
SO, - TECO 431 0908635559 S20 Stack
CO, - TECO 411 0811429266 S20 Stack ‘
~ Flow United Sciences 100 - 9401760 $20 Stack

On-site testing was performed by Rory Eiynck and Andrew Strohg. Jim Fanning of Mechanical
Systems, Inc. and Tim Harding of Manitowoc Public Utilities provided coordination between testing

activities and plant operation. A representative of the Wisconsin DNR did not witness testing.

Sulfur dioxide, ox1des of nitrogen, and carbon dioxide evaluations were performed in accordance
with EPA Methods 3A 6C, and 7E CFR Title 40, Part 60, Appendxx A and Part 75. For oxygen analysis, a
shpstream of sample gas was withdrawn from the exhaust gas stream using test ports (prov1ded by the plant)
on the stack adjacent to the CEMS using a heat-traced probe and filter assembly. After passing through the
filter, the gas passed through two condenser-type moisture removal systems\ operating in series. The
particulate-free dry gas was then transported to the oxygen analyzer with the excess exhausted to the

atmosphere through a calibrated orifice, which was used to ensure that the flow from the stack exceeds the

requirements of the arialyzer. For SO,, NO, and CO, analysis, a dilution probe based system was used. In

this system a slipstream of exhaust.gas is drawn from the exhaust gas stream using an M&C dilution probe.
The sample stream is filtered and diluted (approximate dilution during these tests was 1.00:1) before delivery
to the SO,, NO, and CO, analyzers.

The test runs were performed by movmg the sample probe through a three- pomt traverse (1/6 3/6,
5/6 of the duct depth). The instruments were calibrated before and after the runs as per EPA Methods 34,
6C, and 7E using EPA Protocol gases.
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The reference method CO,,- SO,, and NOy concentrations were recorded using a computer

datalogger. Copies of the computer printouts are included in this report.

Moisture determinations were performed psychometrically. Volumetric flow rate determinations

‘were determined with a Type S pitot tube using EPA Method 2 and applying the default wall adjustment

factor of 0.9900 for a brick lined stack according to Method 2K, section 2.2.2. Flow measurements were

- conducted from four test ports oriented at ninety degrees on the stack using a 16-point traverse. The flow

rate monitor was certified at low and mid load conditions.

The results of the CEM Relative Accuracy Test Audit are summarized in Section 2. Field data and |

all bther supporting information are presented in the appendices.
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2 SUMMARY AND DISCUSSION

The results of the Relative Accuracy Test Audit are summiarized in the following tables. An

overview of the results is presented below:

$20 STACK RELATIVE ACCURACY RESULTS

Parameter - Units Measured
NO, LB/10°BTU 629 .
NOy pPpm,W 8.58
so, PP, 837
SO, LB/10°BTU 4.62
CO, Y% viv,w 440
Flow LOW) SCFH ' 3.96
Flow (MID) SCFH 5.38

Flow (HIGH) SCFH 4.48

No difficulties were encountered in the field or in the evaluation of the data.  On the basis of these
facts and a complete review of the data and results, it is our opinion that the CO,, SO, and NO;
concentrations reported herein are accurate and closely reflect the actual values, which existed at the time

the test was performed. -
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Summary of the Results of the August 6-7th, 2012, Relative Accuracy Test Audit
of the NOx Analyzer Installed on the S20 Boiler Stack at the -

~ Manitowoc Public Utilities Plant located in Manitowoc, Wisconsin.

Low "Normal" Load (80 Kibs/Hr)

-Nox Lbs/mmBTU.

* Run was not used in Relative Accuracy calculation

RM = Reference Method

CEM = Continuous Emiésion Monitor

Run Date Time RM CEM DIFF.
1 08/06/12 2310 - 2330 - 0.153 0.138 0.015
2 . * 08/06/12 23:40 - 0:00 0.157 0.145 0.012
3 08/07/12 TLoMo - 0:30 0.152 0.142 0.010
4 08/07/12 0:40 - 1:00 0.160 0.1582 0.008
5 08/07/12 110 - 1:30 0.151 0.147 0.004
6 08/07/12 1:40 - 2:00 0.141 0.137 0.004
7 08/07/12 2110 - 230 ' 0.148 0.146 0.002
8 08/07/12 2:40 - 300 0.153 . 0.180 0.003
-9 08/07/12 310 - 330 0.156 0.151 0.005
10 08/07/12 340 - 400 0.143 0.137 0.006
'Average DIff. 0.151 0.144 0.006333
Standard Deviation 0.004
Confidence Coefficient 0.003146
Relative Accuracy 6.29
" Bias Test Fail
Bias Adjustment Factor 1.044
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Sumrnary of the Results of the Auguét 6-7th, 2012, Relative Accuracy Test Audit
- . of the NOx Analyzer Installed on the S20 Boiler Stack at the
: Manitowoc Public Utilities Plant located in Manitowoc, Wisconsin.

- ' . - A : Low “Normal" Load (80 Kibs/Hr)

_ Nox ppm, wet
Run ~ Date - Time RM =~ CEM DIFF.

1 08/06/12 23:10 - 23:30 415 375 4.0
2 *  08/06/12 23:40 - 000 43.2 38.7 45
3 08/07/12 0:10 - 0:30 42.0 38.1 3.9
: 4 08/07/12 0:40 - 1:.00 © 435 39.9 3.6
¥
) 5 08/07/12 110 -  1:30 . 417 39.0 2.7
‘ 6 08/07/12 140 - 2:00 38.7 37.2 25
' 7 08/07/12 210 - 230 412 39.1 2.1
! 8 08/07/12 2:40 - 300 41.9 139.7 2.2
,[ 9 08/07/12 310 - 330 42.5 39.7 2.8
10 08/07/12 3140 - 400 _ 39.5 36.2 3.3
i : _ Average Diff. 41.500 38.489 3.011
Standard Deviation : 0.715
1 ' Confidence Coefficient v 0.549535
Relative Accu racy 8.58
Bias Test : Fall
Bias Adjustment Factor ' _ 1.078

* Run was not used in Relative Accuracy calculation
RM = Reference Method

E CEM = Continuous Emission Monitor

)
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Summary of the Results of the August 6-7th, 2012, Relative Accuracy Test Audit
of the SO2 Analyzer Installed on the S20 Boiler Stack at the
Manitowoc Pu’blivc Utilities Plant located in Manitowoc, Wisconsin.

Low "Normal" Load (80 Kibs/Hr)

S0, ppm, wet
Run Date - Time RM CEM DIFF.
A 08/06/12 23:10 - 23:30 80.3 78.9 C 14
2 08/06/12 23:40 - 0:00 88.5 81.8 6.7
3 08/07/12 0:10 - 0:30 85.6 79.0 6.6
4 08/07/12 0:40 - 1:00 85.5 - 78.5 7.0
5 08/07/12 1110 - 1:30 89.1 82.4 6.7
6 - 08/07/12 1:40 - 2:00 : 86.3 79.9 6.4
7 08/07/12 210 - 2:30 82.7 772 5.5
8 08/07/12 240 - 300 85.4 797 5.7
9 08/07/12 3210 - 3:30 76.7 70.9 - 5.8
10 *  08/07/12 340 - 400 - 9041 82.9 7.2
Average Diff. 84.456 78.700 5.755556
Standard Deviation _ 1714
Confidence Coefficient 1.317491
Relative Accuracy 8.37
Bias Test : - Fail

Bias Adjustment Factor 1.073
* Run was not used in Relative Accuracy calculation
RM = Reference Method

CEM = Continuous Emission Monitor

MPU00973



Summary of the Results of the August 6-7th, 2012, Relative Accuracy Test Audit
of the SO2 Analyzer Installed on the S20 Boiler Stack at the ’
Manitowoc Public Utilities Plant located in Manitowoc, Wisconsin.

Low "Normal" Load (80 Kibs/Hr)

SO, Lbs/mmBTU

Run Date Time RM . CEM DIFF.
‘ 1 08/06/12 23:10 -~ 23:30 0.410 . 0.403 0.007
2 08/06/12 23:40 - 0:00 0.446 0.426 0.020
3 08/07/12 0:10 - 0:30 0.431 0.410 0.021.
: 4 * 08/07/12 040 - 1:00 0.439 0.417 0.022
¥
) 5 08/07/12 110 - 1:30 0.448 0.430 0.018
! 6 08/07/12 1:40 - 2:00 0.425 0.410 “0.015
7 08/07/12 210 - - 2:30 B 0.413 0.400 0.013 .
| 8 08/07/12 2:40 - 3:00 } 0.435 0.418 0.017
: 9 - 08/07/12 310 - 330 0.391 0.374 0.017
) 10 08/07/12 340 - 400 0.454 0.434 0.020
| v | -
| Average Diff, - 0.428 0.412 0.016444
Standard Deviation . 0.004
| .
} Confidence Coefficient 0.003353
Relative Accuracy 4.62
- i Bias Test Fail
Bias Adjustment Factor 1.040

* Run was not used in Relative Accuracy calculation

RM = Reference Method

i - CEM = Continuous Emission Monitor
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Summary of the Results of the August 8-7th, 2012, Relative Accuracy Test Audit
on the CO2 Analyzer Installed on the S20 Boiler Stack at the
Manitowoc Public Utilities Plant located in Manitowoc, Wisconsin.

Low "Normal" Load (80 Klbs/Hr)

CO,, wet Summary

Run Date Time ’ RM CEM DIFF.
1 © 08/06/12 23:10 -~ 2830 i 6.0 6.0 0.0
2 -08/06/12 23:40 - 0:00 6.1 5.9 0.2
3 08/07/12 010 - 0:30 6.1 5.9 0.2
4 08/07/12 0:40 - 1:00 5.9 - 57 0.2
5 08/07/12 110 - 1:30 6.1 - 538 0.3
6 08/07/12 140 - 2:00 6.2 59 ° 0.3
7 08/07/12 210 - 2:30 6.1 59 0.2
8 -08/07M12 240 - 300 6.0 58 0.2
9 08/07/12 310 - 330 - 6.0 5.8 0.2
10 * 08/07/12 340 - 400 6.1 5.8 0.3
Average Difference 6.056 5.856 0.20000
Standard Deviation ‘ - 0.087
Confidence Coefficient 0.066568
Relative Accuracy ‘ 4.40
Bias Test Fail
Bias Adjustment Factor 1.034

* Run was not used in Relative Accuracy calculation
RM = Reference Method

CEM = Continuous Emission Monitor
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Summary of the Resuits of the August 6-7th, 2012, Relative Acclracy Test Audit
on the Flow Analyzer Installed on the S20 Boiler Stack at the

Manitowoc Public Utilities Plant located in Manitowoe, Wisconsin.

Low "Normal"” Load (80 Klbs/Hr)

Flow (SCFH) Summary

Run Date Time RM CEM DIFF.
" 08/06/12 2310 - 23:20 3,432,000 3,480,271 48,271
2 08/06/12 23:40 - 28:50 3,374,000 3,410,037 36,037
3 08/07/12 010 - 020 3,570,000 3,487,938 82,062
4 08/07/12 0:40 - 0:50 3,511,000 3,370,503 140,497
5 08/07/12 110 - 120 3,482,000 3,485,674 3,674
6 * 080712 140 © - 1350 3,689,000 3,372,582 316,419
7 08/07/12 210 - 220 3,483,000 3,461,695 21,306
8 08/07112 240 - 250 3,555,000 3,434,045 120,955
9 08/07/12 340 - 320 3,529,000 3,337,817 191,183
10 08107112 340 - 3:50 3,533,000 3,371,952

161,048

Average Difference

Standard Deviation

‘Confidence Coefficient

Relative Accuracy

Bias Test

Bias Adjustment Factor .

* Run was not used in Relative Accuracy calculation

RM = Reference Method

CEM = Continuous Emission Monitor

3496555.556

3426758.040

69796.51556

89378.075

68702.716832

3.86

Fail

1.020
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Results of the August 7th, 2012 Relative Accuracy Test Audit -
of the Flow Analyzer Installed on the S20 Boiler Stack at the
Manitowoc Public Utilities Plant located in Manitowoc, Wisconsin.

‘Mid Load (140 Kibs/Hr)

Flow (SCFH)
Run Date Time ' ~ RM CEM ' DIFF.
1 08/07/12 517 - 525 4,232,000 : 4,061,553 170,447
2 08/07/12 C 526 - 532 4,270,000 4,053,727 216,273
3 . 08/07/12 5:33 - 542 4,241,000 4,011,142 229,859
4 08/07/12 6:00 - 6:07 4,216,000 3,985,706 230,294
5 08/07/12 6:08 - 6:15 4,100,000 - 3,918,154 181,846
6 08/07/12 6:16 - 6:23 4,225,000 3,985,907 239,093
7 * 08/07/12 6:24 - 6:31 4,236,000 3,975,450 . ) 260,551
8 08/07/12 6:32 -  6:40 - 4,152,000 4,086,043 65,957
9 08/07/12 6:41 - 6:48 4,043,000 4,024,684 18,316
10 08/07/12 6:49 - 6:56 4,216,000 4,085,764 130,236
Average Diff. . o ) 4188333.333 4023630.978 164702.356
Confidence Coefficient - . 60424.342168
Standard Deviation T 78609.292
Relative Accuracy ' v _ _ : 5.38
Bias Test ‘ - ' Fail
. Bias-Adjustment Factor ' ) _ 1.041
* Run was not used in Relative Accuracy calculation ‘
RM = Reference Method

CEM = Continuous Emission Monitor _ .

10
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Results of the August 7th, 2012 Relative Accuracy Test Audit
of the Flow Analyzer Installed on the $20 Boiler Stack at the .
Manitowoc Public Utilities Plant located in Manitowoc, Wisconsin.

High Load (190 Kibs/Hr)

‘ ; Flow (SCFH)
Run - Date Time RM CEM DIFF.-
1 08/07/12 8:02 - 8:09 5,322,000 E 5,137,654 184,346 ‘
2 08/07/12 8:10 - 816 5,276,000 . 5,098,857 ‘[77,143
: 3 08/07/12 8:17 - 824 5,369,000 5,287,722 81,278
} 4 08/07/12 9:06 - 913 5,495,000 5,386,355 108,645
5 08/07/12 9:14 -  9:20 " 5,622,000 5,357,410 264,590
|
§ 6 08/07/12 921 - 929 5,675,000 5,473,967 201,033
H
) 7 08/07/12 9:37 - 945 5,658,000 ’ 5,444 409 213,591
; 8 *  08/07/12 946 - 9:52 5,771,000 5,451,719 319,281
g 08/07/12 9:53 - 10:01 5,662,000 5,391,448 270,552
| 10 08/07/12 10:02 - 10:08 5,616,000 5,355,320 260,680
’ Average Diff. 5521666.667 5325904.778 195761.889.
Confidence Coefficient . "~ 51609.375720 -
Standard Deviation ' ’ 67141.425
| ) .
; Relative Accuracy - 448
Bias Test » \ Eail
- .
Bias Adjustment Factor ¢ 1.036756551

* Run was not used in Relative Acg;uracy calculation
RM = Reference Method

CEM = Continuous Emission Monitor -

11
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APPENDIX A

SAMPLING TRAIN CALIBRATION DATA
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INTERPOLL LABORATORIES, INC.
(763) 786-6020 _ -

Stack Sampling Department - QA
Field Barometer Calibration Sheet

Date: 6/25/2012
" Technician: . Rory Eiynck

Mercury Column Barometer Number: Weighing Room Barometer

Aneroid Barometer Number: Ultimeter #3 (Rory's)
Reference Mercury Ambient Temperature | Adjusted Mercury Initial Field Difference
Barometer Reading Temperature Correction Barometer Reading | Barometer Reading| (Ppa - Pom)

Factor L
29.34 78 0.132 29.21 o 29.19 -0.018

Weighing room barometer setup:

1) Using the set screw on the bottom of the barometer, adjust the level of the mercury reservoir to the point that
the level indicator makes slight contact with the mercury. A flashlight can aid in seeing the dimple formed
when the level indicator makes contact with the mercury.

2) Slide the measurement ruler on the barometer to the point where the bottom of the ruler is in line with the top
of the mercury column's reverse meniscus. Record the reading (in. Hg)

3) Take a temperature reading and record the temperature correction factor from the lookup table near the barometer.'
4) Apply the temperature correction factor to the mercury barometer.

5) Adjust the field barometer reading to within +/- 0.1 in. Hg of the reference barometer reading.

Has this barometer shown any consistent problems with calibration? Has the problem been alleviated?

Note: Aneroid barometers will be calibrated periodically against a mercury column barometer.
The aneroid barometer to be calibrated should be placed in close proximity to the mercury barometer
and left to equilibrate for 20 - 30 minutes before calibrating. Aneroid barometer will be calibrated to

the adjusted mercury barometer readings.

Alternative Calibration Procedure:

1) Obtain the station value or absolute barometric pressure Pr from a nearby National Weather Service station and its elevation (A)

in feet above sea level.

2) Determine the elevation (B) in fest above sea level of the site of the field barometer.(local airport)

3) Calculate the site barometric pressure (Pb) as follows: ) ' L.
’ Pb = Pr+0.001 (A-B)

4) Compare the field barometer reading against Pb obtained in step 3.

5) Adjust the field barometer reading to within +/- 0.1 in. Hg.
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INTERPOLL LABORATORIES, INC.
{763) 786-6020

Temperature Measurement Device Calibration Sheet

Unit under Test:

Vendor Omega
Model hh-81
Range 0-2100 °F
6/25/2012

Date of Calibration

Method of Calibration:

Serial Number 201108
Thermocouple Type Type K
Technician Rory Eiynck
PDT Number 85

Omega Model CL-300 Type K Thermocouple Simulator which provides 22 precise temperature equivalent millivolt signals,

The CL-300 is cold junction compensated. Calibration accuracy is +/~ 0.1 % of span(2100 oF) +/- 1 degree (for negative
temperatures add +/- 2 degrees). The CL-300 simulated exactly the millivoltage of a Type K thermocouple at the

indicated temperature.

Desired Temp. Response of Unit Under Deviation
(°F) Nominal Test (°F) At (F) %
4] 7 7 1.522
100 101 1 0.179
200 209 9 1.364
300 303 3 0.395
400 405 5 0.581
500 501 1 0.104
600 606 6 0.566
700 701 1 0.086
800 806 6 0.476
900 902 2 0.147
1000 1007 7 0.479
1100 1‘]05_ 5 0.321
1200 1207 7 0.422
1300 1306 ' 6 0.341
1400 1407 7 0.376
1500 1508 6 0.308
1600 1607 7 0.340
1700 1704 4 0.185
1800 1803 3 0.133
1900 1904 4 0.169
2000
2100 _OF .
Average: 5 0.425

OF = off scale respanse by unit under test (oF)
[] Unitwas intolerance
{ Must be ithin +- 1.5% absoluts roferencs temperatura)

[] unit was not in tolerance : Recalibrated see new calibration sheet or

unit put out of service.

% dev = 100A(460+t)
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Te.mperature Measurement Device Calibration Sheet

Unit under Test:

INTERPOLL LABORATORIES, INC.
(763) 786-6020

Py

Vendor Cen Tech ) Serial Number 6048682
Model 92242 Thermocouple Type Type K
Range 0-2000 Technician Mike Bonham
Date of Calibration 8/2/2012 PDT Number 138
Method of Calibration:
Omega Model CL-30C Type K Thermocouple Simulator which provides 22 preéise temperature equivalent millivolt signals.
The CL-300 is cold junction compensated. Calibration accuracy is +/- 0.1 % of span({2100 oF) +/- 1 degree (for negative
temperatures add +/- 2 degrees). The CL-300 simulated exactly the millivoltage of a Type K thermocouple at the,
indicated temperature.
Desired Temp. Response of Unit Under Deviation
(°F) Nominal Test (°F) At CF) %
0 9 9 1.918
100 103 3 0.533
200 210 10 1.493
300 304 4 0.524 :
400 405 5 0.578
500 501 1 0.104
600 505 5 0.469
700 700 0 0.000
800 804 4 0.318
900 901 1 0.073
1000 1006 6 0.408
1100 1103 3 0.182
1200 1204 4 0.240
1300 1301 'IA 0;057
1400 1404 4 0.215
1500 1503 3 0.153
16800 160_4 4 0.194
1700 ‘ 1700 0 0.000°
1800 1800 0 0.000
1900 1901 1 0.042
2000 2000 0 0.000
2100 —: )
Average: 3.24 0.3577

OF = off scale response by unit under test (oF)

] Uunit was in tolerance
{ Must be within /- 1.5% absoluts reference termperature)

™1 Unit was not in tolerance : Recalibrated see new calibration sheet or

unit put out of service.

% dev = 100AY(460+4)
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Customer: Interpqll Laboratories

S-type Pitot ID: 04-5+P1
Standard Pitot ID: 001
Cp(std): 0.99
Part Number:
Test Velocity (fps): 30-60-90

Date:
Personnel:
Cp(actual):
P{bar):
T(°F):

10-May-11

29.50

63

Signature

2142 B. Geer Strest, Dutham, North Carolina 27704

www.environsupply.com

4

30 0.304 0.810 0.809 0.810
50 1,148 0.321. 0.817 0.819
90 2.649 0.820 0.819 0.819

“ ) Overall Average ” 0;816

Pitot tube S/N 04-5+P1 was calibrated in accordance with the Code of Federal
Regulations, Title 40, Part 60 Appendix A, Method 2, Section 10,

§716/201)

Date

919-956-9688 FAX: 919-682-0333
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S-type Pitot ID:
Standard Pitot ID:

Cp(std):
Part Number:

Test Velocity (fps):

B-SIDE

04-5+P1
001
0.99

30

Quality Source Sampling Systems & Accessones

Date: 10-May—11
Personnel:

Cp(actual): 0. 810

P(bar):
T(°F):

29.50

63

A-SIDE

0.203 0.305 0.807 -0.003
0.203 0.300 0.814 0.004
0.204 0.301 0.815 0.005
0.201 0.304 0.805 -0.005
AVERAGE | 0.810 0.004
" |std deviation 0.005

0.203 0.306 0.806 -0.003
0.204 0.304 0.810 0.001
0.205 0.306 0.811 0.002
0.203 0.305 0.809 0.000
AVERAGE | 0.809 0.001
Stq deviatipn 10.002
[AP(std)
Cp(s) = Co(std). | —L
p(s) = Cp(std) AP(S)
Cp(A) - Cp(B) = O.QOl __[must be <0.010}
*Deviation = {Cp(s) - AVGCp(s)} {must be <0.010}

Standard deviation of the deviations must be less than 0.02 for both

Pitot tube S/N 04-5+P1 was calibrated in accordance with the CFR 40, Part 60 Appendxx
A, Method 2, Section 10.

2142 E. Geer Street, Durham, North Carolina 27704

www.environsupply.com

919-956-9688 FAX: 919-682-0333
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S-type Pitot ID:  04-5+P1

Standard Pitot ID: 001
Cp(std): 0.89
S Part Number:
' Test Velocity (fps): 60

Date:
Personnel:
Cp(actual): m
P(bar): -
T(°F):

Quality Source Sampling Systems & Accessories

10«-May~11 .

29.50
63

" .
a 0.782 1,152 0.816 -0.006

o ¢ 0.787 1.142 0.822 0.001
‘ < [o.786 .| 1.143 0.821 0.000
0.789 1.130 0.827 0.006

i; " | AVERAGE | 0.821 0.003
l ' " [Std deviation]  0.005

LLi LS8 e =
; a 0.789 | 1.150 0.820 0.003
| n 0.785 1.150 0.818 0.001
= 0.785 1.164 0.813 -0.004
0.786 1,151 0.818 0.001
f | AVERAGE | 0.817 0.002
' Std deviation|  0.003
AP(std) -

Cp(s) = Cp(std)

AP(s)

Cp(A) - Cp(B) =[ 0.004 tmust be <0.010}

*Deviation = {Cp(s) - AVG Cp(s)} {must be <0.010}

Standard deviation of the deviations must bé less than 0.02 fof both

Pitot tube S/N 04-5+P1 was calibrated in accordance with the CFR 40, Part 60 Appendxx

A Method .2, Section 10.

2142 B, Geer Street, Durham, North Carolina 27704

www.environsupply.com 919-956-9688 FAX: 919-682-0333
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S-type Pitot ID:
Standard Pitot ID:
Cp(std):

Part Number:

Test Velocity (fps):

04-5+F1
go1
0.9

90

Date: 10-May-11
Personnel: WB
Cp(actual):
P(bar): 29.50
T(°F): 63

i
a)
[ )
U Ti811 2.639 0.820 0.000
< 7 1.815 2.645 0.820 0.000
1.802 2.646 0.817 -0.003
AVERAGE | 0.820 0.001
o Std deviation|  0.002

Cp(s) = Cp(std),

| 28] &
a 1,821 2.659 0.819 0.000
P 1.809 2.655 0.817 -0.002
;@ 1.817 2.655 0.819 0.000
1.821 2,649 0.821 0.002
o " | AVERAGE | 0.819 0.001
S Std deviation|  0.001

AP(std)

AP(s)

Cp(A) - Cp(B) = 0.001 ']must be <0.010}

*Deviation = {Cp(s) - AVG Cp(s)} {must be <0.010}

Standard deviation of the deviations must be less than 0.02 for both

Pitot tube S/N 04-5+P1 was calibrated in accordance with the CFR 40, Part 60 Appendix

A, Method 2, Sectlon 10.

2142 E. Geer Street, Durham, North Carolina 27704

www.environsupply.com

919-956-9688 FAX:919-682-0333

MPUO00987




APPENDIX B

REFERENCE METHOD COMPUTER PRINTOUTS

MPUO00988



MPUO00989



MSI/ Manitowoc PU 8/6/2012
Manitowoc, Wi Test 1L Run 1
$20 Boiler Stack Low "Normai” Load (80 Klbs/Hr)

Volumetric Flow Rate Data

Number of Sample Points 16
Sq. root
Point Number Delta p deltap Temperature Time
1 A1 0.017 0.130 184 11:10 PM
2 A2 0.010 0.100 184
3 A3 0.011 0.105 184
4 A-4 0.017 0.130 184
5 B-1 ) 0.022 0.148 182
6 B-2 0.023 0.152 186
7 B-3 0.024 0.155 186
8 B-4 0.014 0.118 186
8 C-1 0.026 0.161 185
10. C-2 0.023 0.1 52' 185
11 C-3 0.026 0.161 185 -
12 C-4 0.012 0.110 185
13 D-1 0.018 0.134 186
14 D-2 0.010 . 0.100 186
15 D-3 0.010 0.100 186
16 D-4 0.010 0.100 186 11:20 PM
Average 0.0171 0.128 185
Moisture Content Data Flow Rate Data
Dry Bulb (°F) 185
Wet Bulb (°F) 106.0 Static Pressure -0.35
TRA 1.19 Pitot Coefficient 0.815
Vapor Pressure of Water 2.3
zT 79.00 Duct Width (in.) 0.0
PM 146.88 Duct Length (in.) 0.0
Barometric Pressure - 29.31 Duct Area (ft) 0.0
Stack Diameter (in.) 168.0
Stack Area (f?) 153.938
Moisture Content 5.02
Molecular Weight (dry) 29.568
0, % 14.016 Molecular Weight (wet) 28.987
CO, % 6.294 Stack Pressure 29.284
Feet per Second 7.729
Standard CFH 3,431,771 Actual CFM 71387.16
K Standard CFH 57.196 DSCFM 54327.48

Field Calculations

Raw Data Table
Cylinder Gas Corrected
Instrument ppmor % Zero Span Value for Calibration
O, (dry) 14.06 0.05 11.08 11.03 14.02 P
CO, (wet) . 5.98 0.02 8.54 8.54 5.98
NOx (wet) 41.61 0.14 113.65 113.70 41.54
SO, (wet) 80.52 0.42 117.95 117.80 80.29
Moisture 5.02 Standard CFH 3,431,771
Fuel Factor 1839 K Standard CFM . 57.196
DSCFM 54327
Results
Flow Start 11:10 PM Gases Start 11:10 PM
Fiow Stop N 11:20 PM Gases Stop 11:30 PW
CO, %, wet 5.98
NOX ppm, wet 415
NOx LB/mmBTU 0.153
S0, p'pm, wet ' . 803
S0, LB/mmBTU 0.4102
SCFH 3,432,000
WAF applied 0.89300
2
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MsSt / Manitowoc PU
. Manitowoc, Wi
S20 Boiler Stack

8/6/2012
Run 1

Time SO, ppm,w Noxppm,w %0, d %CO, w
2310 - 94.89 39.23 13.71 6.19
23:11 95.38 40.69 13.75 6.159
23:12 96.2 41.38 13.76 6.227
23:13 89.51 41.42 " 13.69 6.302
23:14 87.19 40.01 - 13.77 6.21
23:15 67.31 37.74 14.95 “ 5211
23:16 60.32 39.7 14.6 5472
23:17 59.94 38.66 14.69 5.419
23:18 63.67 37.53 14.2 5.817
23:19 68.41 4469 13.81 6.156
23:20 73.63 4488 13.89 6.063
. 23:21 74.05 43.41 13.96 6.008
23:22 77.77 45.08 13.91 6.048
23:23 80.48 42.84 14.18 5.978
23:24 87.61 42.38 14.34 6.109
23:25 . 97.17 41.71 14.17 6.074 .
23:26 94.21 42.94 14.08 5.982
23:27 88.76 44.86 14.16 5.986
23:28 82 40.5 14.26 5.802
23:29 85.15 42 52 13.98 5.99
23:30 67.26 41.61 13.39 6.458
Average 80.520 41.609 14.060 5.984

(U8}
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_ Point Number

Average

Moisture Content Data
Dry Bulb (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Watel
zT
PM
Barometric Pressure

Moisture Content

0, %
CO, %

Standard CFH
K Standard CFH

Instrument
0, (dry)
CO, (wet)
NOx (wef)
SO, (wet)

Moisture
Fuel Factor
DSCFM

MS! / Manitowoc PU 8/6/2012
Manitowoc, Wi Test 1L
S20 Boiler Stack

Volumetric Flow Rate Data

Number of Sample Points 16
Sq. root

Delta p . deltap
A-1 0.013 " 0114
A-2 0.012 0.110
A3 0.010 0.100
A4 0.010 0.100
B-1 0.026 i 0.161
B-2 0.030 0.173
B-3 0.022 0.148
B-4 0.011 0.105
C-1 0.025 0.158
C-2 . 0.028 0.167
C-3 0.022 0.148
C-4 0.015 0.122
D-1 0.012 0.110
D-2 0.013 0.114
D-3 0.010 0.100
D4 0.010 0.100

0.0168 0.127

Flow Rate Data

191
107.0 Static Pressure
1.18 Pitot Coefficient
2.38
83.50 Duct Width (in.)
148.86 Duct Length (in.)
29.31 Duct Area (i)
Stack Diameter (in.)
Stack Area (ft?)
5.09
Molecular Weight (dry)
13.918 Molecular Weight (wet)
6.38 Stack Pressure
Feet per Second
3,374,372 Actual CFM
56.24 DSCFM
Field Calculations
Raw Data Table
Cylinder
ppm or % Zero Span Value
13.88 0.06 11.10 11.03
6.06 0.02 8.54 8.54
43.51 0.23 114.10 113.70
88.68 0.32 117.95 117.80
5.0 Standard CFH
1839 K Standard CFM
53379
Resuits
Flow Start 11:40 PM Gases Start
Flow Stop 11:50 PM Gases Stop
CO, %, wet 6.1
NOX ppm, wet 43.2
NOx LB/mmBTU 0.157
S0, ppm, wet 88.5
S0, LBImmBTU 0.448
SCFH 3,374,000
WAF applied 0.8800

Run 2

Low “Normai" Load (80 Klbs/Hr)

Temperature Time
191 11:40 PM
191
191
191
192
192
192
192
189
189
188
189 [y
190
190
190 .

190 . 11:50PM
191
-0.37
0.815
0.00
0.00
0.00
168.00
153.94
29.578
28.989
29.283
7.665
70795.25
53378.67

Gas Corrected
for Calibration
13.82
6.06
43.22
88.49

3,374,372
56.24

11:40 PM
12:00 AM

MPUO00992



MS! f Manitowoc PU
Manitowoc, Wi
$20 Boiler Stack
8/6/2012
Run 2

Time SO, ppm,w Noxppm,w %0,d %CO,, w

23:40 77.48 45.84 13.88 6.069
23:41 87.78 42.62 ©-13.76 6.132
23:42 912 - 38.42 14 5.935
23:43 73.95 . 43.85 14.21 5.774
23:44 89.43 46 13.85 6.004
23:45 87.36 45.21 13.89 6.073
23:46 89.49 42.53 13.84 6.118-
23:47 . -81.83 44.02 14.07 5.969
23:48 85.81 46.06 14.1 6.091
23:49 76.53 4451 14.13 6.081 ~
23:50 79.71 45.2 14.14 6.052
23:51 77.31 45.99 14.07 6.062
23:52 87.64 43.37 14.01 6.082
23:53 81.55 43.85 14.03 6.076
23:54 86 45.38 13.98 . 6.091

- 23:55 97.94 42.31 14 6.069
23:56 93.05 42.96 - 13.97 6.116
23:57 94.39 42.52 . 13.98 6.04
23:58 95.41 41.19 13.99 6.052
23:59 11356 - 40.89 13.81 6.222
0:00 1156.2 41.09 13.85 6.183

Average 88.679 . 43.515 13.984 6.061

5
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MS! / Manitowoc PU

Manitowoc, WI

$20 Boiler Stack

81712012
Test 1L

Run 3

Low “Normal" Load (80 Klbs/Hr)

Volumetric Flow Rate Data

Number of Sample Points

Point Number Delta p
1 A-1 0.018
2 A2 0.019
3 A3 . 0.014
4 A4 0.012
5 B-1 0.027
6 B-2 0.028
7 B-3 0.025
8 B4 0.018
el C-1 0.026
10 c-2 0.027
11 C-3 0.020
12 C-4 0.019
13 D-1 0.014
14 D-2 0.011
15 D-3 0.010
16 D-4 0.010
Average 0.0186
Moisture Content Data
Dry Bulb (°F) 191
Wet Bulb (°F) 105.0
TRA 1.19
Vapor Pressure of Water 2.24
zr 85.94
PM 132.78
Barometric Pressure 28.31
Moisture Content 4.53
0, % 13.937
CO; % 6.356
Standard CFH 3,570,197
K Standard CFH 59.503
Instrument ppmor %
O, (dry) 14.05
CO, (wet) 6.09
NOx (wet) : 42.27
SO, (wet) 85.85
Moisture . 4.53
Fuel Factor 1839
DSCFM 56805
Flow Start
Flow Stop
CO, %, wet
NOX ppm, wet

NOX LB/mmBTU
S0, ppm, wet
SO, LB/mmBTU
SCFH

WAF applied

8q. root
deita p
0.134
0.138
0.118
0419
0.164
0.167
Q0.158
0.134
0.161
0.164
0.141
0.138
0.118
0.105
0.100
0.100

0.134

Elow Rate Data

Static Pressure
Pitot Coefficient

Duct Width (in.)
Duct Length (in.)
Duct Area (ft?)

16

Stack Diameter (in.)

Stack Area (ft?)

Molecular Weight (dry)
Molecular Weight (wet)

Stack Pressure
Feet per Second
Actual CFM
DSCFM

Field Calculations

Raw Data Table

Zero
0.07
0.02
0.17
025

Resuits

Span

11.14

8.56
114.10
117.80

Standard CFH
K Standard CFM

12:10 AM
12:20 AM

6.1
42.0
0.152
85.6
0.431
3,570,000

0.8900

Cylinder
Value
11.0
8.5
113.7
117.8

Gases Start
Gases Stop

Temperature
191
191
191
191
190
190
180
190
190
191
191
191
192
192
192
192

191

Gas Corrected
for Calibration
13.94
8.07
42.02
85.58

3,570,197
£9.503

12:10 AM
12:30 AM

Time
12:10 AM

12:20 AM

-0.35
0.816

0.00

0.00

0.00
168.00
153.94

29,574
28.05
29.284

- 8.115

74960.34
56805.4

MPU00994



Time
0:10
- 011
012
0:13
0:14
0:15
0:16

0:47 -

0:18
0:19
0:20
0:21

0:22 .

0:23
0:24
0:25
0:26
0:27
0:28
0:29
0:30

Average

MSI/ Manitowoc PU
Manitowoc, Wi
$20 Boiler Stack
8/7/2012

SO, ppm,w Nox ppm,w

Run 3

%0, d

% CO., w
70.48 41.54 13.91 6.161
76.04 40.06 14.06 6.024
82.8 4155 13.87 6.18
80.96 141.83 13.94 6.135
84.63 4149 - 14.5 6.177
89.99 40.72 14.16 6.208
77.67 42.85 13.96 16.041
79.82 43.13 13.94 6.049
83.62 41.96 13.99 6.004
86.13 42.92 14.06 5.925
90.42 42.84 13.88 6.09
86.64 43.65 14.02 5.988
89.97 43.65 13.91 B.071
84.97 4228 13.9 6.057
84.11 44.16 13.93 6.052
89.41 44.56 13.85 6.097
92.26 4166 13.79 6.167
86.17 41.87 1415 6.055
88.93 4286 14.3 6.109
101.6° 40.72 14.4 '6.122
91.94 41.47 14.58 . 6.11
85.646 42.275 14.052 6.087
7
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Point Number

Average

Moisture Content Data
Dry Bulb (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Wate
)
PM
Barometric Pressure

Moisture Content

0,%
CO, %

Standard CFH
K Standard CFH

Instrument
0, (dry)
CO, (wet)
NOx (wet)
S0, (wet)

Moisture
Fuel Factor
DSCFM

MSI/ Manitowoc PU
Manitowoc, Wi
S20 Boiler Stack

Volumetric Flow Rate Data

Number of Sampie Points

Deltap
A1 0.017
A-2 0.013
A3 0.013
A4 0.012
B-1 0:022
B-2 0.028
B-3 0.030
B-4 0.021
c-1 '0.022
c-2 0.027
c-3 0.024
c-4 0.012
D-1 0.016
D-2 0.012
D-3 0.010
D-4 0.010

0.0181

181
105.0
1.19
2.24
85.50
133.24
29.31

4.55

13.949
6.233

3,511,260
58.521

ppm or %
14.11

5.98
43.50
85.66

4.55

1839
55858

Flow Start
Flow Stop

CO; %, wet

NOX ppm, wet

NOx LBImmBTU

SO, ppm, wet
SO, LB/mmBTU
SCFH

WAF applied

Results

81712012
Test 1L Run 4
Low "Normal" Load (80 Kibs/Hr)

16
Sq. root

delta p Temperature Time

0.130 189 12:40 AM

0.114 189

0.114 189

0.110 189

0.148 192

0.167 192

0.173 192

0.145 192

0.148 180

0.164 180

0.155 190

0.110 190

0.126 1981

0.110 191

0.100 191

0.100 191 12:50 AM

0.132 181
Flow Rate Data
Static Pressure -0.36
Pitot Coefficient 0.815
Duct Width (in.) 0
Duct Length (in.) T 0
Duct Area (ff%) 0
Stack Diameter (in.) 168
Stack Area (ft%) 153.93804
Molecular Weight (dry) 29.555
Molecular Weight (wet) 29.029
Stack Pressure 29.284
Feet per Second 7.976
Actual CFM 73685.35
DSCFM 55858.21

Field Calculations

Raw Data Table
Zero Span .
0.07 1117
0.02 8.57
0.15 113.55
0.30 117.80
Standard CFH

K Standard CFM

12:40 AM
12:50 AM

5.9
43.5
~0.160
85.5
0.438
3,511,000

0.8900

Cylinder  Gas Corrected
Value for Calibration
1.0 13.85
8.5 5.95
113.7 43.47
117.8 85.51
3,511,260
58.521
Gases Start 12:40 AM
Gases Stop 1:00 AM

MPUO00996



MS!/ Manitowoc PU

Manitowoc, Wi
§20 Boiler Stack
8/7/2012 .

Run 4

Time SO, ppm, w Noxppm, W %0, d %CO, w
0:40 77.61 459 14.17 5.975
0:41 81.97 43.79 14.26 5918
0:42 74 45.18 14.34 5.789
0:43 - 73.89 4437 14.27 5.83
0:44 74.11 S 442 - 14.25 5.845
0:45 81.06 42.91 14.07 5.992
0:46 '80.81 4474 14.04 6.047
0:47 89.4 43.03 14.1 5.933
0:48 87.36 43.54 1413 5.939
0:49 86.94 44.49 1413 - 5.954
0:50 81.05 45.11 1413 5.952
0:51 86.68 43.82 14.11 5.98
0:52 80.73 4185 14.04 6.075
0:53 80.74 43.1 14 6.08
0:54 82.39 43.09 14.12 5.958
0:55 89.62 4278 14.06 6.001
0:56 103.3 41.35 13.91 6.117
0:57 97.13 412 13.96 6.074
0:58 94.65 42.72 14.1 5.964
0:59 101.2 42.87 14 6.058
1:00 94.29 43.42 14.07 6.022

Average  85.663 43.503 14.108 5.976

9
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MS!/ Manitowoc PU
Manitowoc, Wi
$20 Boller Stack

8/7/12012
Test 1L

Run 5

Low "Normal" Load (80 Kibs/Hr)

Volumetric Flow Rate Data-

Number of Sample Points

Point Number Deltap
1 ) A1 0.012
2 A2 0.011
3 A3 0.011
4 A4 0.011
5 B-1 0.028
6 B2 0.029
7 B-3 0.026
8 B-4 0.012
9 C-1 0.022
10 C-2 0.030
11 C-3 0.025
12 c-4 0.024
13 D-1 0.017
14 D-2 0.010
15 D-3 0.010
16 D-4 0.010
Average 0.0180
Moisture Content Data
Dry Bulb (°F) 191
Wet Bulb (°F) 105.0
TRA 1.19
Vapor Pressure of Watet 2.24
85.50
PM 133.25
Barometric Pressure 29.31
Moisture Content 4.55
0, % 13.826
CO, % 6.36
Standard CFH 3,481,562
K Standard CFH 58.026
Instrument ppm or %
0, (dry) 13.95
CO;, (wet) 6.08
NOx (wet) 41.92
SO, (wet) 89.37
Moisture 4.55
Fuel Factor 1839
DSCFM 55386
. Flow Start
Flow Stop
CO; %, wet
NOX ppm, wet
NOx LB/mmBTU

SQ, ppm, wet

SO, LB/mmBTU

SCFH

WAF applied

Sq. root
delta p
0.110
0.105
0.105
0.105
0.167
0.170
0.161
0.110
0.148
0.173
0.158
0.155
0.130
0.100
0.100
0.100

0.131

Flow Rate Data

Static Pressure
Pitot Coefficient

Duect Width (in.)
Duct Length (in.)
Duct Area (ft%)
Stack Diameter (in.)
Stack Area (ft?)

Molecular Weight (dry)
Molecular Weight (wet)
Stack Pressure

Feet per Second
Actual CFM

DSCFM

Field Calculations

Raw Data Table

Zero
0.07
0.02
0.22°
0.37

Results

Cylinder
Span Value
11.14 1.0
8.56 8.5
113.85 113.7
. 118.05 117.8

Standard CFH
K Standard CFM

110 AM
. 1:20 AM

Gases Start
Gases Stop

6.1
4.7
0.151
89.1
0.448
3,482,000

0.9900

10

Temperature
191
191
191
191
192
192
192
192
189
189
189
189
190
180
180
190

191

Gas Corrected
for Calibration
13.83
6.07
41,73
89.10

3,481,562
58.026 -

1:10 AM
1:30 AM

~

Time
1:10 AM

1:20 AM

-0.37
0.815

0
0
0
168
153.93804

29.571

20.044

29.283
7.908
73044.13
55385.65
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MSI / Manitowoc PU
Manitowoc, W1
520 Boiler Stack
8/7/2012

Run 5

Time SO, ppm,w Noxppm,w %0, d %CO, w
1:10 . 98.33 42 .24 13.98 6.073
1:11 102.7 42.3 13.82 . 6.093
1:12 97.53 43.26 13.86 6.057
1:13 99.67 42.21 13.87 6.055
1:14 98.35 - 38.37 13.83 6.111
1:15 86.72 - 41.41 13.81 6.121
1:16 . 86.08 42.07 13.71 +~ 6.22
1:17 83.22 40.56 13.81 6.17
1:18 91.59 42.12 13.8 6.168
1:19 86.04 42.3 13.9 6.063
1.20 83.9 - 43.04 . 13.83 - 6.097
1:.21 83.16 42.67 13.79 6.132
1:22 83.82 42.45 13.98 5.979
1:23 78.61 42.46 14.03 .59
1:24 81.59 40.58 14.05 5911
1:25 88.75 39.6 14.42 6.001
1:26 92.69 421 14.45 6.182
1:27 91.29 43.05 14.27 6.162
1:28 86.34 41.35 13.89 6.129
1:29 93.38 42.16 13.89 6.097
1:30 83.1 4408 13.91 6.081

Average 89.374 41.923 13.948 6.086

11
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MSI / Manitowoc PU ) 8/7/2012
Manitowoc, WI Test 1L

$20 Boiler Stack Low "Normal" Load (80 Kibs/Hr)

Volumetric Flow Rate Data

Number of Sample Points 16
Sq. root
Point Number Delta p delta p
1 A 0.018 0.134
2 A-2 0.011 0.105
3 A-3 0.012 0.110
4 A-4 0.010 0.100
5 B-1 0.028 0187
8 _B-2 0.028 0.167
7 B-3 0.028 0.167
8 B-4 0.018 0.134
9. C-1 0.031 0.176
10 C-2 0.029 0.170
" c-3 0.033 0.182
12 C-4 0.025 0.158
13 B-1 0.015 0.122
14 b-2 0.016 0.126
15 " D3 0.010 0.100
16 D-4 0.010 0.100
Average 0.0201 0.138
Moisture Content Data FElow Rate Data
Dry Bulb (°F) 190
Wet Bulb (°F) 107.0 Static Pressure
TRA 1.19 Pitot Coefficient
Vapor Pressure of Watel 2.38
zr 83.00 Duct Width (in.)
PM 148.49 Duct Length (in.)
Barometric Pressure 29.31 Duct Area (ftz)
Stack Diameter (in.)
Stack Area (ft?)
Moisture Content 5.11
. Molecular Weight (dry)
O, % 13.697 Molecular Weight (wet)
CO, % 6.539 - Stack Pressure
Feet per Second
Standard CFH 3,688,599 Actual CFM
K Standard CFH 61.477 DSCFM
Field Calculations
Raw Data Table
Cylinder
Instrument ppm or % Zero Span Value
0O, (dry) 13.74 0.07 11.08 11.0
€O, (wet) 6.20 0.01 8.53 8.5
NOx (wet) 40.07 0.22 114.25 113.7
SO, (wet) 86.89 0.33 118.50 117.8
Moisture 5.11 Standard CFH
Fuel Factor . 1839 K Standard CFM
DSCFM 58338
Results
Flow Start 1:40 AM Gases Start
Flow Stop- 1:50 AM Gases Stop
CO; %, wet 6.2
NOX ppm, wet 38.7
"+ NOx LB/mmBTU 0.141
S0, ppm, wet 86.3
SO, LB/mmBTU 0.425
SCFH 3,689,000
WAF applied 0.9900

12

Run 6

Temperature
189
189
189
189
190
190
190
180
191
191
191
191
190
190
180
190

180

Gas Corrected
for Calibration
13.70
6.20
39.74
86.29

3,688,599
61.477

" 1:40 AM
2:00 AM

Time
1:40 AM

1:50 AM

-0.38
0.815

0.00

0.00

0.00
168.00
153.94

29.594
29.002
28.282
8.372
77330.28
58338.06

MPU01000



MSI / Manitowoc PU
Manitowoc, Wi
S20 Boiler Stack
81712012

SO, ppm,w Noxppm, w %05,d %CO, w

Run 6

Time
1.40 88.6 41.19 13.74 6.185
1:41 90.5 43.2 13.91 6.037
1:42 . 94.39 42.29 13.78 6.168
1:43 92.91 41.45 13.96 6.098
144 88.87 4219 13.85 6.083
1:.45 86.06 41.84 13.85 6.127
1:46 87.62 40.63 13.82 6.063
1:.47 96.25 32.35 13.8 6.168
1:48 93.89 40.01 13.7 6.217
1:49 91.27 39.98 13.67 6.289
1:50 87.72 39.98 13.68 6.257
1:51 86.79 37.8 13.7 6.222
1:52 79.44 - 39.97 13.77 6.181
1:53 81.34 39.77 13.63 6.323
1:54 74.17 39.77 13.61 6.321
1:55 75.52 39.71 13.61 © 6.302
1:56 77.02 39.74 13.71 8.225
1:57 85.8 39.46 13.64 6.275
1:58 92.44 37.35 13.58 6.281
“1:59 86.94 36.84 13.71 6.186
2:00 86.11 39.01 13.66 6.205
Average 86.888 40.073 13.737 6.197

13
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Point Number
1

NGOG WN

11
12
13
14
15
16

Average

Moisture Content Data
Dry Bulb (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Water
zT
PM
Barometric Pressure

Moisture Content

02 %
co,%

Standard CFH
K Standard CFH

Instrument
0O (dry)
CO, (wet) ¢
NOx (wet)
S0, (wet)

Moisture
Fuel Factor
DSCFM

MSI / Manitowoc PU
Manitowoc, WI
$20 Boiler Stack

8/7/2012
Test 1L Run 7
Low “"Normal" Load (80 Klbs/Hr)

Volumetric Flow Rate Data

Number of Sample Points 16
Sq. root

Delta p deita p Temperature
A1 0.0186 0.126 191
A-2 0.014 0.118 191
A-3 0.011 0.105 ’ 191
A4 0.010 0.100 191
B-1 0.028 0.167 ’ 192
B2 0.029 0.170 192
B-3 0.025 0.158 192
B-4 0.018 0.134 192
C-1 0.027 0.164 182
C-2 0.019 0.138 192
Cc-3 0:.022 0.148 192
C-4 0.020 0.141 182
D-1 0.013 0.114 188
D-2 0.013 0.114 189
D-3 0.010 0.100 189
D-4 0.010 0.100 189

0.0178 0.131 121

Flow Rate Data

i1
105.0 Static Pressure
1.19 Pitot Coefficient
2.24 .
86.00 Duct Width (in.)
132.72 Duct Length (in.)
29.31 Duct Area (ft?)
Stack Diameter (in.)
Stack Area (f%)
453
Molecutar Weight (dry)
13.791 Molecular Weight (wet)
6.403 Stack Pressure
Feet per Second
3,482,869 Actual CFM
58.048 DSCFM
Field Calculations
Raw Data Table
Cylinder Gas Corrected
pom or % Zero Span Value for Calibration
13.82 0.07 11.07 11.0 13.79
6.09 0.01 8.51 8.5 6,11
41.38 0.20 113.75 118.7 41.23
83.65 0.28 - 119.05 117.8 82.69
4.53 Standard CFH 3,482,869
1839 K Standard CFM 58.048
55416
Results
" Flow Start 2:10 AM Gases-Start 2:10 AM
Flow Stop 2:20 AM Gases Stop 2:30 AM_
CO; %, wet 6.1
NOX ppm, wet 41.2
NOx LB/mmBTU 0.148
SO, ppm, wet 827
SO, LB/mmBTU 0.413
SCFH 3,483,000
WAF applied 0.9900 h
14

Time
2:10 AM

2:20 AM

-0.42
0.815

0.00

0.00

0.00
168.00
153.94

29.576

© 29.051

29.279
7.918
73136.89
55416.45

MPU01002



MS! / Manitowoc PU
Manitowoc, Wi
S20 Boiler Stack
8/712012
Run7

Time SO, ppm,w Noxppm,w %0,.d % CO,,‘w .

2:10 87.95 39.92 13.93. 6.014
- 211 86.92 40.75 13.82 6.095
2:12 90.09 40.17 13.81 6.116
2:13 88.49 4025 13.77 - x63.125
2:14 92.79 41.11 13.81 6.108
2:15 91.21 41.92 - 13.78 6.138
2:16 92.84 40.92 13.74 6.131
2:17 93.52 40.52 13.73 6.134
2:18 94.82 41.6 13.77 6.127
2:19 " 88.91 42 13.66 6.225
2:20 89.22 " 41.05 13.76 6.169
2:21 84.14 40.21 - 13.83 6.083
2:22 75.5 43 13.88 6.083
2:23 77.97 42.65 13.76 6.176
2:24 76.77 42.32 13.79 6.145
2:25 168.19 42.99 13.83 6.073
2:26 76.04 4173 13.88 6.036
2:27 71.41 41.25 13.9 6.016
2:28 72.36 40.2 13.99 5.958
2:29 76.33 42.89 13.88 6
2:30 81.13 41.45 13.86 6.02
Average 83.648 41.376 13.818 6.094

¥
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MS{/ Manitowac PU
Manitowoc, Wi
$20 Boiler Stack

81712012
Test 1L

" Volumetric Flow Rate Data

Number of Sample Points . 16
Sq. root
Point Number Deltap delta p
1 A-1 0.020 0.141
2 A-2 0.011 0.105
3 A-3 0.012 0.110
4 A4 0.010 0.100
5 B-1 0.022 0.148
6 . B2 0.027 0.164
7 B-3 0.027 0.164
8 B-4 0.015 0.122
9 C-1 0.026 a.161
10 C-2 0.027 0.164
11 C-3 0.029 0.170
12 C-4 0.021 0.145
13 D-1 0.016 0.126
14 D-2 0.011 0.105
15 D-3 0.010 0.100
16 D-4 0.012 0.110
Average 0.018 0.134

Moisture Content Data

Flow Rate Data

Dry Bulb (°F) 189
Wet Buib (°F) 107.0 Static Pressure
TRA 1.149 Pitot Coefficient
Vapor Pressure of Watet 2.38
zZT 82.25 Duct Width (in.)
PM 150.29 . Duct Length (in.)
Barometric Pressure 29.31 Duct Area (ft?)
Stack Diameter (in.)
Stack Area (it%)
Moisture Content 5.13
Molecular Weight (dry)
0, % 13.848 Molecular Weight (wet)
CO, % 6.315 Stack Pressure
Feet per Second
Standard CFH 3,554,891 Actual CFM
K Standard CFH 59.248 DSCFM
Field Calculations
Raw Data Table
) Cylinder
Instrument ppmor % Zero Span Value
Q, (dry) 13.88 0.07 11.07 11.0
CO; (wet) 5.95 -0.02 8.49 8.5
NOXx (wet) 41.89 0.20 113.45 113.7
SO, (wet) 86.61 0.34 119.35 117.8
Moisture 5.13 Standard CFH N
Fuel Factor 1839 K Standard CFM
DSCFM 56207
Results
Flow Start 2:40 AM Gases Start
Flow Stop 2:50 AM Gases Stop
CO, %, wet 6.0
NOX ppm, wet 41.9
NOX LB/mmETU “0.153
SO, ppm, wet 85.4
SO, LB/mmBTU 0.435
SCFH 3,555,000
WAF applied 0.9900
16

Run8
Low "Normai" Load (80 Klbs/Hr)

Temperature
186
186
186
186
190
190
180
190
191
181
191
191
190
190
190
190

189

Gas Corrected
for Calibration
13.85
5.99
41.88
85.39

3,554,891
59.248

2:40 AM
3:00 AM

Time

im
2:40 AM

2:50 AM

-0.37
0.815.

0.00

0.00

0.00
168.00
153.94

29.564
28.971
29.283
8.059
74439.27
56207.31

MPU01004



MS1/ Manitowoc PU
Manitowoc, WI
$20 Boiler Stack
8/7/2012
Run 8

Time SO, ppm,w Noxppm,w %0, d ‘ % CO,, w

2:40 83.03 40.8 13.91 5.885
2:41 91.22 42.03 13.89 5.915 )
2:42 101.4 . 393 13.77 6.058
2:43 96.25 42.59 13.94 , 5878
2:44 95.7 42.37 13.89 5.961
2:45 93.62 -41.32 13.89 5935 .
2:48 85.8 43.23 13.01 5.912
2:47 91.22 © 42.441 13.82 6.018
'2:48 100 39.7. 13.68 6.098
2:49 91.61 40.43 13.83 5.682
2:50 81.86 41.9 14.06 - 5.828
2:51 80.48 42.8 . 13.92 5.945
2:52 86.4 43.66 13.77 6.057
2:53 80.38 41.48 13.88 5.969
2:54 78.37 43.16 13.86 5.054
2:55 77.95 41.6 13.89 5.945
2:56 80.68 41.63 13.82 5.992
2:57 77.89 42.01 13.89 5.932
- 2:58 - 78 : '41.87 13.93 5.905
2:59 80.36 42.07 13.89 5.918
13:00 . 78.51 4335 - 13.94- 5.893
Average 86.606 41.891 13.875 5.951
LAN
17
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MS! / Manitowoc PU © 872012
Manitowoc, W! . Test 1L Run 9
$20 Boiler Stack Low “Normal® Load (80 Klbs/Hr)

Volifivetfic Flow Rate Data

Number of Sample Points 16
Sq. root
Point Number Deita p delta p Temperature Time
1 A-1 0.018 0.134 182 | "3:10 AM
2 L A2 0.013 0.114 192
3 CA3 0.010 0.100 192
4 A4 0.010 0.100 192
5 B-1 0.028 ’ 0.167 193
6 B8-2 0.027 - 0.164 193
7 B-3 0.027 0.164 193
8 B-4 0.016 0.126 193
9 C-1 0.028 Q.167 B 191
10 C-2 0.028 0.167 191 )
i1 © GC3 0.027 0.164 191
12 C-4 0.021 ’ 0.145 191
13 D-1 0.012 0.110 199
14 D-2 0.011 0.105 191
16 D-3 0.010 0.100 191
16 D-4 0.010 0.100 191 3:20 AM
Average 0.019 0.133 192
Moisture Content Data Flow Rate Data
Dry Bulb (°F). 192
Wet Bulb (°F) 104.0 . Static Pressure -0.37
TRA 1.19 Pitot Coefficient 0.815
Vapor Pressure of Water 2.18
zT i 87.75 Duct Width (in.) 0.00
PM 124.31 Duct Length (in.) 0.00
Barometric Pressure 29.31 Duct Area (ft%) 0.00
Stack Diameter (in.) 168.00
Stack Area (ft%) 153.94
Moisture Content 4.25
Molecular Weight (dry) 29.556
0, % 13.885 ' Molecular Weight (wet) 29.066
CO, % 6.254 Stack Pressure 29.283
- Feet per Second 8.032
Standard CFH ' 3,529,007 Actual CFM 74181.82
K Standard CFH 58.817 DSCFM 56319.88
Field Calculations
Raw Data Table
Cylinder  Gas Corrected
Instrument ppm or % Zero Span Value for Calibration
O (dry) 13.92 0.07 11.07 11.0 13.89
CO; (wet) . 5.94% -0.03 8.49 8.5 5.99
NOx (wet) 42.47 0.06 113.65 113.7 42.45 .
S0, (wet) © 7187 0.28 ~ 11910 117.8 76.73
Moisture 425 Standard CFH 3,529,007
Fuel Factor 1839 K Standard CFM . 58.817
DSCFM 56320
Results
Flow Start 3:10 AM Gases Start 3:10 AM
Flow Stop 3:20 AM Gases Stop 3:30 AM
CO; %, wet 6.0 -
NOX ppm, wet . 42,5
NOx LB/mmBTU 0.156
SO, p;:;m, wet 76.7
SO, LBImmBTU 0.391 -
SCFH 3,529,000
WAF applied 0.9800
18
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MSI / Manitowoc PU
Manitowoc, W!
S20 Boiler Stack
8/712012

SO, ppm,w Noxppm,w %0, d %CO, w-

Run 9

Time
3:10 85.04 40.95 13.78 6.105
3:11 87.15 42.48 13.88 6.03 -
312 91.58 41.98 13.83 6.036
-3:13 89.05 38.99 13.77 6.062
3:14 ¢ 100 40.76 13.72 6.134
3:15 97.58 42.64 13.86 6.015
3:16 - 88.83 42.53 13.98 5.888
3:17 © 85.75 41.45 13.96 5.863
3:18 80.75 . 39.46 13.72 6.058
3:19 91.89 37.8 13.69 6.107
3:20 78.12 40.27 13.94 5.928
3:21 85.72 39.7 13.76 6.055
3:22 66.43 43.1 ©13.93 5.957
3:23 58.21 44 .55 14.05 5.877
3:24 55.11 47.05 14.03 5.928
3:25 53.8 46.78 14.06 5.866
3:26 52.25 45.84 14.19 5738
327 - 54.16 47.94 14.11 5.748
3:28 62.61 447 14.04 5773
3:29 69.58 41.94 13.08 5.812
3:30 76.55 41.01 13.99 5.789
Average 77.674 42.472 13.918 5.941
L&
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MSI / Manitowoc PU
Manitowoc, Wi
$20 Boiler Stack

81712012
Test 1L

Volumetric Flow Rate Data

Number of Sample Points 16
Sq. root
Point Number Delta p delta p
1 A1 0.015 0.122
2 A2 0.016 -0.128
3 A-3 0.014 0.118
4 A-4 0.010 0.100
5 B-1 0.022 0.148
6 B-2 0.027 - 0.164
7 B-3 0.027 0.164
8 B-4 0.017 0.130
9 C-1 0.026 0.161
10 C-2 0.028 0.167
11 C-3 0.023 0.152
12 C-4 0.020 0.141
13 D-1 0.015 0.122
14 D-2 0.011 0.105
15 D-3 0.011 0.105
16 D-4 0.010 0.100
Average 0.018 0.133
Moisture Content Data Flow Rate Data
Dry Bulb (°F) 191
Wet Bulb (°F) 105.0 Static Pressure
TRA 1.18 Pitot Coefficient
Vapor Pressure of Water 2.24
ray 85.50 Duct Width (in.)
PM . 133.24 Duct Length (in.)
Barometric Pressure 29.31 Duct Area (f%)
Stack Diameter (in.)
Stack Area (it}
Moisture Content 4.55
Molecular Weight (dry)
0, % 13.783 Molecular Weight (wet)
CO, % 6.348 Stack Pressure
Feet per Second
Standard CFH 3,533,227 Actual CFM
K Standard CFH 58.887 DSCFM
Field Calculations
Raw Data Table
Cylinder
Instrument ppm or % Zero Span Value
02 (dry) 13.82, 0.07 11.08 11.0
CO, (wet) 6.05 -0.01 8.53 8.5
NOXx (wet) 39.54 -0.08 113.85 113.7
SO, (wet) 91.06 0.29 118.85 117.8
Moisture 4.55 Standard CFH
Fuel Factor 1839 K Standard CFM
DSCFM 56208
Results
Flow Start 3:40 AM Gases Start
Flow Stop 3:50 AM Gases Stop
CO; %, wet 6.1
NOX ppm, wet 38.5
NOx LB/mmBTU 0.143
SO, ppm, wet 80.1
SO, LBImmBTU 0.454
SCFH 3,533,000
WAF applied 0.9900
20

Run 10
Low "Normal" Load (80 Kibs/Hr)

Temperature
189
189
189
189
181
191
191
191
192
192
192
192
190
190
190
190

191

Gas Corrected
for Calibration
13.78
6.06
39.51
90.11

3,533,227
58.887

3:40 A
4:00 AM

Time
3:40 AM

3:50 AM

-0.36
0.815

0.00

0.00

0.00
168.00
153.94

29.567
29,041
29.284
8.026
74126.21
56207.66

MPU01008



MSI/ Manitowoc PU

Manitowoc,

Wi

S$20 Boiler Stack

81712012
Run 10

Time . SO,ppm,w Noxppm.w %0, d %CO,w
3:40 ©90.86 38.21 13.84 6.016
© 3:44 86.2 38.08 13.96 5.919
3:42 86.29 38.95 13.96 5.871
3:43 83.11 39.02 13.75 6.057
3:44 77.86 40.54 13.85 5.959
3:45 71.93 40.05 13.85 6
3:46 74.28 42.38 13.9 5.961
3:47 77.13 41.3 13.89 5.972
3:48 79.23 42.33 13.87 6.001
3:49 94.32 40.02 13.88 5.995
3:50 - 105.3 38.46 13.73 6.05
3:51 119.5 38.18 1375 6.079
352 - 123.7 36.79 13.69 6.14
3:53 117.4 37.11 13.73 6.096
3:54 124 35.57 1357 6.291
3:55 102.8 38.84 13.83 6.114
3:56 92.47 40.27 . 13.81 8.117- .
3:57 86.68 40.15 13.78 6.168
3:58 79.91 41867 . 13.87 6.088
3:59 68.26 41.23 13.92 6.034
4:00 70.99 41.26 13.86 6.059
- Average 91.058 - 39.543 13.823  6.047
(3
21
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 Point Number

Average

Moisture Content Data

Dry Bulb (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Water
zZT
PM -
Barometric Pressure

Standard Meter Volume
Moisture Content

02 %
CO, %

Standard CFH
K Standard CFH

Instrument
Oz (dry)
CO, (wet)

Moisture
Fuel Factor C
DSCFM

MS! / Manitowoc PU
Manitowoc, Wi
$20 Boiler Stack

Volumetric Flow Rate Data

Number of Sample Points

Delta p
A1 ©0.022
A-2 0.028
A-3 0.027
A-4 0.018
B-1 ' 0.037 -
B-2 0.040
B-3 0.038
B-4 0.038
C-1 ' 0.029
C-2 0.038
C-3 0.027
C-4 0.038
D-1 0.017
D-2 0.017
D-3 0.013
D-4 0.013

0.027

214
108.0
1.18
2.45
106.00
132.10
29.29

4.51

11.478
8.384

4,232,224
70.537

ppm or %
11.55

8.05

4.51
1838
67353

Start Time
Stop Time

Standard CFH
CO, %, wet

WAF applied

Sq. root .
deltap
0.148
0.167
0.164
0.134
0.182
0.200
0.195
0.19C
0.170
0.185
0.164
0.185
0.130
0.130
0.114
0.114

0.183

Flow Rate Data

Static Pressure
Pitot Coefficient

Duct Width (in.)
Duct Length (in.)
. Duct Area (ftz)

Stack Diameter (in.)

Stack Area (ftz)

8/7/2012
Test 1M
Mid Load (140 Kibs/Hr)

Molecular Weight (dry)
Molecular Weight (wet)

Stack Pressure
Feet per Second
Actual CFM
DSCFM

Field Calculations

Raw Data Table

Zero Span
1 0.07 11.10
0.04 8.5¢

Standard CFH
K Standard CFM

Results

5:17 AM
5:25 AM

4,232,000
'8.01

0.9900

23

Cylinder
Value
11.03

8.54

Ruﬁ‘i

TYemperature
214
214
214
214
211
211
211
211
213
213
213
213
214
214
214
214

213

Gas Corrected
for,Calibration
11.48
8.01

4,232,224
70.537

5:25 AM

-0.39
0.815

0.0
0.0
0.0
168.0
153.838

29.801
29.268
29.261

9.853
91931.89

67352.57

dry
wet

MPUO01011



MSI / Manitowoc PU
Manitowoc, Wi
S20 Boiler Stack

8/712012
Run 1-3
Time %0,, d % CO,, W
5:17 11.44 8.147
5:18 11.48 8.103
5:19 11.41 8.155
5:20 11.52 8.065
5:21 11.44 8.14
5:22 11.43 8.143
5:23 11.52 8.092
5:24 11.65 7.958
5:25 11.63 7.973
5:26 11.65 7.966 X
5:27 11.64 7.964
5:28 11.6 7.99
5:29 11.57 8.018
5:30 11.46 8.109
5:31 11.47 8.107
5:32 11.46 8.093
5:.33 11.6 7.986
5:34 11.6 8.036
5:35 11.58 8.109
5:36 11.56 8.09
5:37 11.52 8.085
5:38 11.57 8.087
5:39 11.54 8.075
5:40 11.61 8.009
5:41 11.69 7.878
5:42 11.61 7.937
Average 11.548 8.051
24
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Point Number

Average

Moisture Confént Data
Dry Bulb {°F)
Wet Builb (°F)
TRA
Vapor Pressure of Wate
ZT
PM
Barometric Pressure

Standard Meter Volume
Moisture Content

0, %
CO, %

Standard CFH |
K Standard CFH

Instrument
O (dry)
CO, (wet)

Moisture
Fuel Factor C .
DSCFM

MS!1/ Manitowoc PU
Manitowoc, WI
$20 Boiler Stack

8/7/2012
Test 1M

Run 2

Mid L.oad (140 Kibs/Hr)}

Volumetric Flow Rate Data

Number of Sample Points

D-4

Delta p
0.022
0.028
0.029
0.015
0.035
0.038
0.042
0.033
0.029
0.040
0.039
0.038
0.018
0.015
0.013
0.011

0.028

212
115.0
1.17
3.00
87.00
186.30
29.29

6.71

11.447
8.556

4,270,142
'71.169

Sq. root
deltap
0.148
0.187
0.170
0.122
0.187
0.195
0.205
0.182
0.170
0.200
0.197
0.195
0.134
0.122
0.114
0.105

0.163

Flow Rate Data

Static Pressure
Pitot Coefficient

Duct Width (in.)
Duct Length (in.)
Duct Area (ftz)
Stack Diameter (in.)
Stack Area (ft?)

Molecular Weight (dry)
Molecular Weight (wet)
Stack Pressure

Feet per Second
Actual CFM

DSCFM

213

_QQ‘m’ or %

11.585
8.05

Field Caiculations:

Raw Data Table
Zero Span
0.07 11.13
0.05 8.61

6.71
1839
66385

Start Time
Stop Time

Standard CFH
CO-; %, wet

WAF applied

Standard CFH

K Standard CFM

Results

5:26 AM
5:32 AM

4,270,000
7.98

0.9800

25

5:32 AM

-0.38
-0.82

0.00

0.00

0.00
168.00
153.84

28.827
29.033
29.261
10.028
82617.71
66394.77

Cylinder Gas Corrected
) Value for Calibration ¢
11.03 11.45 dry
8.54 7.98 wet
4,270,142
71.189

MPU01013



Point Number

Average

Moisture Content Data
Dry Bulb (°F)
Wet Bulb (°F)
. TRA
Vapor Pressure of Water
ZT
PM
Barometric Pressure

Standard Meter Volume
Moisture Content

0, %
CO; %
Standard CFH
K Standard CFH
X Instrument
0O (dry)
CO, (wet)
Moisture
Fuel Factor C
DSCFM

MS! / Manitowoc PU
Manitowoc, Wi
S20 Boiler Stack

Volumetric Flow Rate Data

Number of Sample Points

A-1
A-2
A-3

B-1
B-2

B-4
c-1

C-3
C-4

D-2
D-3
D-4

Delta p
0.020
0.028
0.027
0.018
0.032
0.042
0.045
0.034
0.032
0.037
0.043
0.040
0.016
0.011
0.010
0.010

0.028

211
115.0
1.17
3.00
96.00
197.36
29.29.

6.75

11.447
8.559

4,240,623
70.877

ppm or %
11.55

8.05
6.75

1839
65910

Start Time
Stop Time

Standard CFH
CO, %, wet

WAF appiied

Flow Rate Data

Static Pressure
Pitot Coefficient

Duct Width (in.)
Duct Length (in.)
Duct Area (ft?)
Stack Diameter (in.)
Stack Area (ﬂz)

Sq. root
delta p
0.141
0.167
0.164
0.134
0.179
0.205
0.212
0.184
0.179
0.182
0.207
0.200
0.126
0.105
0.100
0.100

0.162

8/7/12012
Test 1M
Mid Load (140 Kibs/Hr)

Molecular Weight (dry)
Molecular Weight (wet)

Stack Pressure
Feet per Second

Actual CFM
DSCFM

Field Calculations

Raw Data Table

Zero

0.07
0.05

Standard CFH
K Standard CFM

Results

Span
11.13

8.61

5:33 AM
5:42 AM

4,241,000
7.98

0.9500

26

Cylinder
Value
11.03

8.54

Run 3

Temperature
211
211
211
211
211
211
211
211
213
213
213
213
214
214
214
214

212

Gas Corrected
for Calibration
11.45

7.98

4,240,623
70.677

5:42 AM -

-0.40
0.815

0.00

0.00

0.00
168.00
153.94

29.827
28.03
29.261
9.862
92013.99
65809.88

dry
wet

MPU01014



Time
6:00
6:01
6:02
6:03
6:04
6:05
6:06
6:07
6:08
6:09
6:10
6:11
6:12
6:13
6:14
6:15
6:16
6:17
6:18
6:19
6:20
6:21
6:22
6:23
6:24
6:25
6:26
6:27 .
6:28
6:29
6:30
6:31
6:32
6:33
6:34
6:35
6:36
6:37
6:38
6:39
6:40
6:41
8:42
" 6:43
6:44
6:45
6:46
6:47

. 648

T 648
6:50
6:51
6:52

- 6:53°
6:54
6:55
6:56

Average

MS!/ Manitowoc PU -

Manitowoe, WI
S20 Boiler Stack

81712012
Run 4-6
%0,. d % €O, W
11.61 8.017
11.47 8.121
11.43 8.186
11.52 8.117
11.46 8.145
11.58 8.084
11.48 8.111
11.62 8.033
11.44 8.17
11.55 8.046
11.53 8.059
11.41 8.155
11.44 8.115
11.41 8.162
11.64 7.8994
11.7 7.898
11.46 8.09
11.54 8.017
11.56 8.033
11.42 8.188
11.48 8.134
11.53 8.103
11.51 8.147
11.49 8.126
11.53 8.09
11.46 8.178
11.43 8.134
11.5 8.097
11.5 8.006
11.57 8.022
11.41 8.183
11.67 7.977
11.58 8.078
11.58 8.073
11.66 7.99 -
. 115 8.097
11.57 8.021
11.56 8.049
11.42 8.155
11.56 8.062
11.44 8.102
11.47 8.059
11.52 8.076
11.53 8.052
11.48 8.058
-11.38 8.175
11.36 8.265
11.67 7.958
11.54 8.07
11.58 8.044
11.55 8.06
11.51 8.095
11.52 8.058
11.48 8.097
11.47 8.131
11.44 8.144
11.39 8.159
11.511 8.089
27
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Point Number

Average

Moisture Content Data

Dry Bulb (°F)

Wet Bulb (°F)

TRA
Vapor Pressure of Wate
T
PM

Barometric Pressure

MSI/ Manitowoc PU
Manitowoc, WI
520 Boiler Stack

8/7/2012
Test 1M Run 4
tid Load (140 Kibs/Hr)

Volumetric Flow Rate Data

Number of Sample Points 16
8q. root

Delta p delta p Temperature
A1 0.018 0.134 213
A-2 0.025 0.158 213
A-3 0.027 0.164 213
A4 0.019 0.138 213
B-1 0.028 0.167 214
B-2 0.041 0.202 214
B-3 0.040 0.200 214
B-4 0.033 0.182 214
C-1 0.038 0.195 215
C-2 0.033 0.182 215
C-3 0.044 0.210 215 .
C-4 0.038 0.195 215
D-1 0.018 0.134 213
D-2 0.016 0.126 213
D-3 0.010 0.100 213
D-4 0.010 0.100 213

0.027 0.162 214

Standard Meter Volume )

Moisture Content

Oz % -
CO, %

Standard CFH
K Standard CFH

Instrument
0O, (dry)
CO, (wet)

Moisture
Fuel Factor C
DSCFM

Flow Rate Data

213
114.0 Static Pressure
1.17 Pitot Coefficient
2.91
99.00 Duct Width (in.)
185.78 Duct Length (in.)
29.29 Duct Area (ftz)
Stack Diameter (in.)
Stack Area (i)
6.35
Molecular Weight (dry)
11.42 Molecular Weight (wet)
8.58%8 Stack Pressure
Feet per Second
4,216,482 Actual CFM
70.275 DSCFM
Field Calculations
Raw Data Table
Cylinder Gas Corrected
"ppm or % Zero Span Value for Calibration
11.51 0.07 11.12 11.03 11.42
8.09 0.05 8.59 8.54 8.04
6.35 Standard CFH 4,216,482
1839 K Standard CFM 70.275
65813
Results
Start Time 6:00 AM
Stop Time 6:07 AM
Standard CFH 4,216,000
CO, %, wet 8.04
WAF applied 0.8900
28

6:00 AM

6:07 AM

-0.39
0.815

Q
0
0
168
153.94

29.831
29.08
29.261
9.927
91692,
65813.07

dry
wet

MPU01016



Point Number

Average

| Moisture Content Data
I Dry Bulb (°F)
Wet Bulb (°F)
TRA

i
! Vapor Pressure of Watel
I L ZT

PM

Barometric Pressure

Standard Meter Volume
Moisture Content

0,%
CO,%

Standard CFH
K Standard CFH

Instrument
0z (dry)
CO, (wet)

Moisture
Fuel Factor C
DSCFM

MSI / Manitowoc PU
Manitowoc, Wi~
$20 Boiler Stack

Volumetric Flow Rate Data

Number of Sample Points 16
8q. root
Delta p delta p Temperaturs
A-1 0.020 0.141 214
A-2 0.026 .0.181 214
A-3 0.023 0.152 214
A4 0.020 0.141 214
B-1 0.030 0.173 218
B-2 0.032 0.179 215
B-3 0.044 0.210 215
B-4 0.028 0.167 215
C-1 0.030 0.173 215
C-2 0.037 0.192 215
C-3 0.042 0.205 215
C-4 0.040 0.200 215
D-1 0.015 0.122 213
D-2 - 0.010 0:100 213
D-3 0.010 0.100 213
D-4 : 0.010 0.100 213
0.026 0.157 214
Flow Rate Data
214
114.0 - Static Pressure
1.17 . Pitot Coefficient
2.91
100.00 Duct Width (in.)
184.71 Duct Length (in.)
29.29 ‘ Duct Area (%)
Stack Diameter (in.)
Stack Area (ﬁz)
6.31
Molecular Weight (dry)
11.43 Molecular Weight (wet) N
8.611 Stack Pressure
Feet per Secend
4,100,416 Actual CFM
68.34 DSCFM
Field Calculations
Raw Data Table
. Cylinder  Gas Corrected
ppm or % Zero Span Vaive for Calibration
11.51 © 0.06 11.11 11.03 11.43
8.09 0.05 8.56 8.54 8.07
6.31 Standard CFH 4,100,416
1838 K Standard CFM 68.34
64026
Results
Start Time €:08 AM
Stop Time 6:15 AM
Standard CFH 4,100,000
CO, %, wet 8.07
WAF applied 0.9300
29

8/7/2012
Test 1M Run &
Mid Load (140 Klbs/Hr}

6:15 AM

-0.3¢
0.815

0
0

"o
168

163.94

29.835
29.088
29.261
9.661
89234.2
64026.34

dry
wet

MPU01017



Point Number

Average

Moisture Content Data

Dry Bulb (°F)

Wet Bulb (°F)

TRA
Vapor Pressure of Watel
zT
PM

Barometric Pressure

Standard Meter Volume
Moisture Gontent

0,%
CO,%

Standard CFH
K Standard CFH

Instrument
O, (dry)
CO, (wet)

Maisture
Fuel Factor C
DSCFM

MS!/ Manitowoc PU 81712012
Manitowoc, Wi . Test 1M Run 6
S20 Boiler Stack Mid Load (140 Klbs/Hr)

Volumetric Fiow Rate Data

Number of Sample Points = 16
Sq. root
Deltap deltap ~Temperature Time
A-1 0.020 0.141 216 6:16 AM
A-2 0.026 0.161 216
A-3 0.028 0.167 216
A-4 0.022 0.148 216
B-1 0.030 0.173 217
B-2 0.036 0.190 217
B-3 0.038 0.197 217
B-4 0.028 0.167 217
C-1 0.027 0.164 215
C-2 0.041 0.202 215
C-3 0.038 0.197 215
Cc-4 0.041 0.202 215
D-1 0.021 0.145 216
D-2 ~0.018 0.126 216
D-3 0.013 0.114 216
D-4 0.010 0.100 ’ 216 6:23 AM
0.027 0.162 216
Flow Rate Data
216 -
114.0 Static Pressure -0.39
1.17 Pitot Coefficient 0.815
2.91
102.00 Duct Width (in.) 0.00
182.58 Duct Length (in.). 0.00
29.29 Duct Area (it?) 0.00
Stack Diameter (in.) 168.00
Stack Area (ft?) 153.94
6.24 , ‘
Molecular Weight (dry) 29.834
11.43 Molecular Weight (wet) 29.096
8.604 Stack Pressure 29.261
Feet per Second ’ 9.981
4,225,267 Actual CFM 92189.89
70.421 DSCFM 66027.11
Field Caiculations
Raw Data Table
Cylinder  Gas Corrected
¥ ppm or % Zero Span Value for Calibration
11.61 0.06 11.11 11.03 11.43 dry
8.09 0.05 8.56 . 854 8.07 wet
6.24 Standard CFH 4,225 267
1839 K Standard CFM 70.421
66027
Results
Start Time 6:16 AM
Stop Time 6:23 AM
Standard CFH 4,725,000
CO; %, wet 8.07
WAF appiied 0.9900

30
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MSH/ Manitowoc PU
Manitowoc, Wi
S20 Boiler Stack

8/7/2012
Run 7-8

Time %0, d % CO, W
6:00 11.61 8.017
6:01 - 11.47 8.121
6:02 11.43 8.186
6:03 - 11.52 8.117
6:04 - 1146 8.145
6:05 11.58 8.084
6:06 11.49 8.111
6:07 11.62 8.033
6:08 11.44 8.17
6:09 11.55 . 8.046
6:10 - 11.53 8.059
6:11 11.41 8.155
6:12 11.44 8.115
6:13 11.41 . 8.162
6:14 11.64 7.994
6:15 1.7 7.898

- 6:16 11.46 8.09
6:17 11.54 8.017
6:18 11.56 8.033
6:19 11.42 8.198
6:20 11.48 8.134
6:21 " 1153 8.103
6:22 11.51 8.147
6:23 11.49 8.126
6:24 11.53 8.09
6:25 11.46 8.178
6:26 11.43 8.134
6:27 11.5 8.097 3
6:28 11.5 8.006
6:29 11.57 8.022 -
6:30 . 11.41 8.193
6:31 11.67 7.977
6:32 11.58 8.078
6:33 11.58 8.073
6:34 11.66 7.99
6:35 11.5 ©8.097 .
6:36 11.57 8.021
6:37 11:56 8.049
6:38 11.42 8.155
6:39 11.56 8.062 ‘ i
-6:40 11.44 8.102 ’
6:41 11.47 8.059
6:42 11.52 8.076
6:43 ©11853 8.052
6:44 11.48 8.058

' 6:45 11.39 8175
6:46 11.36 " 8.265
6:47 11.67 7.958
6:48 11.54 8.07
6:49 11.58 8.044
6:50 11.55 8.06
6:51 11.51 8.085
6:52 11.52 8.058
6:53 11.48 - 8.097
6:54 11.47 8.131
6:55 11.44 8.144 -
6:56 11.39 8.159

Average 11.511 8.089
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MSI/ Manitowoc PU 81712012
Manitowoc, Wi Test 1M Run 7
S20 Boiler Stack . Mid Load (140 Klbs/Hr)

Volumetric Flow Rate Data

Number of Sample Points 16
Sq. root
Point Number Delta p delta p Temperature Time
1 A-1 0.021 0.145 217 6:24 AM
2 A-2 0.026 0.161 217
3 A-3 0.028 0.167 217
4 A-4 0.020 0.141 217
5 B-1 0.030 0.173 217
6 B-2 0.043 - 0.207 217
7 B-3 0.040 0.200 217
8 B-4 0.028 0.167 217
9 C-1 0.033 0.182 218
10 Cc-2 0.047 0.217 218
11 C-3 0.048. : 0.219 218
12 C-4 0.038 0.195 218
13 D-1 0.015 0.122 217
14 D-2 0.012 0.110 217
15 D-3 0.010 0.100 217
16 D-4 0.010 ’ 0.100 217 6:31 AM
Average 0.028 0.163 217
" Moisture Content Data Flow Rate Data
Dry Bulb (°F) 217
Wet Bulb (°F) 114.0 Static Pressure -0.38
TRA 1.17 Pitot Coefficient 0.815
Vapor Pressure of Watel 2.91
zT A 103.00 Duct Width (in.) 0.00
PM 181.51 Duct Length (in.) 0.00
Barometric Pressure 29.29 Duct Area (ﬂz) 0.00
: Stack Diameter (in.) 168.00
Standard Meter Volume Stack Area (ft?) 153.94
Moisture Content 6.20 -
Molecular Weight (dry) 29.833
0, % . 11.43 Molecular Weight (wet) 29.099
CO; % 8.601 - Stack Pressure 29.262
: Feet per Second 10.024
Standard CFH 4,235,825 Actual CFM 92588.82
K Standard CFH 70.597 DSCFM 66217.98

Field Calculations

Raw Data Table
Cylinder  Gas Corrected

Instrument wopm or % Zero Span Value for Calibration
O, (dry) 11.51 0.06 11.11 11.0 11.43 dry
CO, (wet) 8.09 0.05 8.56 8.5 8.07 wet
Moisture 6.20 Standard CFH 4,235,825
Fuel Factor C 1839 K Standard CFM 70.597
DSCFM 66218
. Results
Start Time 6:24 AM
Stop Time . 6:31 AM
Standard GFH 4,236,000
CO;, %, wet 8.07
WAF applied . 0.9900
’ 32
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MSI/ Manitowoc PU
Manitowoc, Wi
S$20 Boiler Stack

Volumetric Flow Rate Data

8/7/2012
Test 1M Rung
Mid Load (140 Klbs/Hr)

Number of Sample Points 16
Sq. root . .
Point Number Deita p delta o Temperature Time
i - A-1 0.018 0.134 218 6:32 AM
2 A-2 0.020 0.141" 218 :
3 A-3 0.025 0.158 218
4 A4 0.018 0.134 218
5 B-1 0.032 0.178 218
6 B-2 0.038 0.190 218
7 B-3 0.041 0.202 219
8 B-4 0.038 0.185 219
9 C-1 . 0.028 0.167 218
10 C-2 0.039 0.197 218
11 C-3 0.043 0.207 218
12 - Cc4 - 0.038 0.195 218
13 D-1 0.016 0.126 220
14 D-2 0.016 0.126 220
15 D-3 ' 0.011 0.105 220
16 D-4 0.010 0.100 220 6:40 AM
Average ©0.027 0.160- 219
Moisture Content Data Flow Rate Data
Dry Bulb (°F) 218
Wet Bulb (°F) 114.0 Static Pressure -0.39
TRA 1.17 Pitot Coefficient 0.815
Vapor Pressure of Watel 2.91
zT 104.00 Duct Width (in.) '0.00
. PM . . 180.45 Duct Length (in.) 0.00
Barometric Pressure 29.28 Duct Area »(ﬁz) 0.00
) Stack Diameter (in.) 168.00
Standard Meter Volume Stack Area (f?) 153.94
Moisture Content . 6.17
: Molecular Weight (dry) 29.833
02 % ) 11.43 Molecular Weight (wet) 29.103
CO, % . ) 8.598 Stack Pressure 29.261
) Feet per Second 9.849
Standard CFH 4,152,234 Actual CFM 90964.96
K Standard CFH - -89.204 DSCFM’ 84936.24
‘ Field Calculations
Raw Data Table )
‘ Cylinder  Gas Corrected
' Instrument ppm or % Zero Span Value for Calibration
O, (dry) 11.51 0.06 ° 11.11 11.0 11.43 dry
CO; (wet) 8.09 0.05 8.56 8.5 8.07 wet
Moisture 8.17 Standard CFH 4,152,234
" Fuel Factor C 1838 K Standard CFM 69.204
DSCFM 64938 ) :
Results
Start Time 6:32 AM
Stop Time 6:40 AM
Standard CFH 4,152,000 °
CO, %, wet 8.07
WAF applied 0.2900
33
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Point Number

Average

Moisture Content Data
Dry Buib (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Watel
ZT
PM
Barometric Pressure

Standard Meter Volume
Moisture Content

0, %
CO,%

Standard CFH
K Standard CFH

Instrument
O (dry)
CO;, (wet)

Moisture
Fuel Factor C
DSCFM

MSI / Manitowoc PU
Manitowoc, Wi
520 Boiler Stack

Volumetric Flow Rate Data

Number of Sample Points

Deltap
A-1 0.022
A-2 0.021
A-3 0.027
A-4 0.017
B-1 0.030
B-2 0.036
B-3 0.038
B-4 0.032
C-1 0.030
C-2 ’ 0.036
C-3 0.038
C-4 0.035
D-1 0.015
D-2 0.010
D-3 0.010
D-4 0.010

0.025

218
114.0
1.17
2.91
104.00
180.45
29.28

6.17

11.43
8.598

4,043,178
67.386

ppm or %
11.51

8.09

6.17
1839
63231

Start Time
Stop Time

L

Standard CFH

CO, %, wet

WAF applied

8q. root
delta p
0.148
0.145
0.164
0.130
0.173
0.190
0.1956
0.179
0.173
0.190
0.195
0.187
0.122
0.100
0.100
0.100

0.156

Fiow Rate Data

Static Pressure
Pitot Coefficient

Duct Width (in.)
Duct Length (in.)
Duct Area (it?)

8/7/2012
Test 1/ Run 9
Mid Load (140 Kibs/Hr)

Temperature

218
218
218
218
220
220
220
220
219
219
219
219
219
219
219
218

219

Stack Diameter (in.)

Stack Area (ft)

Molecular Weight (dry)
Molecular Weight (wet)

Stack Pressure

Feet per Second
Actual CFM
DSCFM

Field Calculations

Raw Data Table

Zero
0.086
0.05

Span
11.141
8.56

Standard CFH
K Standard CFM

Results

6:41 AM
6:48 AM

4,043,000
8.07

0.9900

34

Cylinder  Gas Corrected
Value for Calibration
11.0 11.43
8.5 8.07
4,043,178
67.386

Time
6:41 AM

6:48 AM

-0.39
0.815

0.00

0.00

0.00
168.00
153.94

29.833
29.103
29.261
9.594
88608.44
63?30.73

dry
wet

MPU01022



MSI / Manitowoc PU
Manitowoc, WI
$20 Boiler Stack

v

8/7/2012
Test 1M

Run 10

Mid Load (140 Klbs/Hr)

Volumetric Flow Rate Data

Number of Sample Points

Point Number

1 A-1
2 A2
3 A-3
4 A-4
5 B-1
6 B-2
7 B-3
8 -B-4
g C-1
10 C-2
11 C-3
12 C-4
13 D-1
14 D-2
15 D-3
186 D-4

Average

Moisture Content Data
Dry Bulb (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Watel
ZT
PM
Barometric Pressure

Standard Meter Volume
Moisture Content

0,%
CO, %

Standard CFH
K Standard CFH

instrument
O (dry)
CO, (wet)

Moisture
Fuel Factor C
DSCFM

Delta p
0.023
0.024
0.023
0.020
0.030
0.040
0.043
0.038
0.028
0.037
0.038
0.038
0.020
0.016
0.011
0.010

0.028

219
114.0
1.17
2.91
105.00
179.38
28.29

8.13

11.43
8.594

4,216,443
70.274

pom or %
11.51

8.09
6.13

183¢
85966

Start Time
Stop Time

- Standard CFH
CO, %, wet

WAF applied

18

Sq. root
delta p
0.152
0.155
0.152
0.141
0.173
0.200
0.207
0.197
0.167
0.192
0.185
0.195
0.141
0.128
0.105
0.100

0.163

Flow Rate Data

Static Pressure
_ Pitot Coefficient

Duct Width (in.)
Duct Length (in.)
Duct Area (ﬁz)
Stack Diameter (in.)
Stack Area (ft)

Molecular Weight (dry)
Molecular Weight (wet)
Stack Pressure

Feet per Second
Actual CFM

DSCFM

Field Calculations

Raw Data Table
Cylinder
Zero Span Value
0.06 - 11.11 11.0
0.05 8.56 8.5

Standard CFH
K Standard CFM

Results

6:48 AM
6:56 AM

4,216,000
8.07"

0.8800

35

Temperature
1219
219
218
218
220
220
220
220
220
220
220
220
219
219
218
2189

220

Gas Corrected
for Calibration
11.43

8.07

4,218,443
70.274

'8:56 AM

-0.3¢
0.815

0.00

0.00

0.00
168.00
153.94

28.832
29.107
28.261
10.012
92473.67
65965.98

dry
wet

MPU01023



MiSI/ Manitowoe PU
Manitowoc, Wi
S20 Boiler Stack

8/7/2012
Run 10
Time %0,, d % CO, W
6:00 11.61 8.017
6:01 11.47 8.121
6:02 11.43 8.186
6:03 11.52 8.117
6:04 11.46 8.145
6:05 11.58 8.084
6:06 11.49 8.111
6:07 11.62 8.033
6:08 11.44 8.17
6:09 11.55 8.046
6:10 11.53 8.059
6:11 11.41 8.155
6:12 11.44 8.115
6:13 11.41 8.162
6:14 11.64 7.994
6:15 11.7 7.898
6:16 11.46 8.09
6:17 11.54 8.017
6:18 11.56 8.033
6:19 11.42 8.198
6:20 ~ 11.48 8.134
6:21 11.53 8.103
6:22 11.51 8.147
6:23 1149 - 8.126
6:24 11.53 8.09
6:25° 11.46 8.178
6:26 ] 11.43 8.134
6:27 11.5 8.097
6:28 11.5 8.006
6:29 11.57 8.022
6:30 11.41 8.193
6:31 11.67 7.977
6:32 11.58 8.078
6:33 11.58 8.073
6:34 11.66 7.99
6:35 11.5 8,097
6:36 11.57 8.021
6:37 11.56 8.049 -
6:38 11.42 8.155
6:39 ¢ 11.56 8.062
6:40 11.44 8.102
6:41 11.47 8.059
6:42 : 11.52 8.076
6:43 11.53 8.052
6:44 11.48 8.058
6:45 - 11.39 8.175
6:46 11.36 8.265
6:47 11.67 7.958
6:48 11.54 8.07
6:49 11.58 8.044
6:50 : 11.565 8.06
6:51. 11.51 8.095
6:52 - 11.852 8.058
6:53 11.48 8.097 -
6:54 11.47 8.131
6:55 . 11.44 8.144
6:56 11.39 . 8.1589
Average 11.511 8.089
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Point Number

Average

Moisture Content Data
Dry Bulb (°F) .
Wet Bulb (°F)
TRA
Vapor Pressure of Water
T
PM

Barometric Pressure

Standard Meter Volume
Moisture Content

0.%
CO, %

Standard CFH
K Standard CFH

Instrument
O (dry)
CO, (wet)

Moisture
Fuel Factor C
DSCFM

MSi / Manitowoc PU
Manitowoc, WI
S$20 Boiler Stack

8/7/2012
Test 1H Run3
High Load (190 Kibs/Hr)

Volumetric Flow Rate Data

Number of Sample Points

Deita p
A1 0.041
0.049
0.050
0.042
B-1 0.038
0.051
0.062
0.049
C-1 0.050
0.056
0.058
0.049
D-1 0.038
0.037
0.035
0.021

0.045

252
121.0
1.16
3.54
131.00
214.91
29.29

7.35

10.321
9.467

5,368,790
89.48

‘ppm_or %
10.40
8.82

7.35

1839
82907

Start Time
Stop Time

Standard CFH
CO; %, wet

WAF applied

16
Sq. root
delta p Temperature
0.202 252
0.221 252
0.224 252
0.205 252
0.195 251
0.226 251
0.249 251
0.221 251
0.224 251
0.237 251
0.241 251
0.221 251
0.195 253
0.192 253
0.187 253
0.145 253
0.212 252
Flow Rate Data
Static Pressure
Pitot Coefficient
Duct Width (in.)
Duct Length (in.)
Duct Area (it?)
Stack Diameter (in.)
Stack Area (ﬁz)
Molecular Weight (dry)
Molecular Weight (wet)
Stack Pressure
Feet per Second
Actual CFM
DSCFM
Field Calculations
Raw Data Table
Cylinder Gas Corrected
Zero Span Value for Calibration
0.07 - 11.11 11.03 10.32
0.06 8.59 8.54 8.77
Standard CFH 5,368,790 ;
K Standard CFM 89.48
Results’
8:17 AM-
8:24 AM
5,369,000
8.77
0.9900
38

]
E]
]

8:17 AM

8:24 AM

-0.43
0.815

0.00

0.00

0.00
168.00
153.94

29.928
29.051
29.258
13.355
123347.41
82907.29

dry
wet

-
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. P(oint Number
] 1

O oo~ ON

10

Average

| Moisture Content Data
‘ Dry Bulb (°F)
Wet Bulb (°F)
. TRA

ZT
PM-
Barometric Pressure

I Standard Meter Volume
Moisture Content

0,%
‘* €O, %

Standard CFH
K Standard CFH

Instrument
Oz (dry)
i CO, (wet)

Moisture
Fuel Factor C
DSCFM

Vapor Pressure of Water

MSI / Manitowoc PU
Manitowoc, Wi
$20 Boiler Stack

8/7/20612
Test 1H

Run 1

High Load {190 Kibs/Hr) -

Volumetric Flow Rate Data

Number of Sample Points

. Deltap
A1 0.040
A2 0.045
A3 © 0050
A4 0.045
B-1 0.041
B-2 0.051
B-3 0.058
B4 0.048
c-1 0.050
c-2 - 0.053
c3 0.062
c4 0.050
D-1 0.035
D-2 0.030
D3 0.034
D-4 0.020

0.045

248
121.0
1.186
3.54
127.00
218.18
29.29

7.49

10.321
9.498

5,321,660
88.694

i ppm or %
10.40

8.82

7.49
1838
82050

Start Time

Stop Time
Standard CFH
. CO, %, wet

WAF applied

Sq. root
delta p.
0.200
0.212
0.224
0.212
0.202
0.226
0.243
0.218
0.224
0.230
0.248
0.224 .
0.187
0.173
0.184
0.141

0.209

Flow Rate Data

Static Pressure
Pitot Coefficient

Duct Width (in.)
Duct Length (in.)
Duct Area (f%)
Stack Diameter (in.)
Stack Area (ft)

Molecular Weight (dry) .
Molecular Weight (wet)
Stack Pressure

Feet per Second

Actual CFM
DSCFM
Field Calculations
Raw Data Table
Cylinder
Zero Span Value

0.07 11.11 11.08
0.08 8.58 8.54

Standard CFH
K Standard CFM

Results |

8:02 AM
8:09 AM:

5,322,000 :
8.78

0.9900

39

Temperature
248
248
248
248
249
248
249
249
251
251
251
251
252
252
252
252

250

Gas Corrected
for Calibration
10.32

8.79

5,321,660
88.694

Time
8:02 AM

8:08 AM

0.44
0.816

0.0
0.0
0.0
168.0
153.838

29.933
28.039

29.258 |

13.206
121867.04
82050.03

dry
wet

MPU01027



Point Number

Average

Moisture Content Data

Dry Buib (°F)

Wet Bulb (°F)

TRA
Vapor Pressure of Watet
T
PM

Barometric Pressure

Standard Meter Volume
Moisture Content

0,%
C0,%

Standard CFH
K Standard CFH

Instrument
O, (dry)
CO, (we_t)

Moisture
Fuel Factor C
DSCFM

MSI / Manitowoc PU
Manitowoc, WI
$20 Boiler Staci

8/7/2012

Test 1H
High Load (190 Klhs/Hr)

Volumetric Flow Rate Data

Number of Sample Points

Delta p
A-1 0.037
A2 0.049
A3 0.044
A4 0.040
B-1 0.040
B-2 0.052
B-3 0.060
B-4 0.048
C-1 0.046
C-2 0.059
C-3 0.060
C-4 0.044
D-1 0.040
D-2 0.030
D-3 0.033
D-4 10.021

0.044

251
121.0
1.16
3.54
130.00
215.98
29.29

7.38

10.321
9.471

5,275,566
87.926

ppm or %
10.40

8.82
7.38

1839
81436

Start Time
Stop Time

Standard CFH
CO, %, wet

WAF applied

Sq. root
delta p
0.192
0.221
0.210
0.200
0.200
0.228
0.245
0.21¢9
0.214
0.243
0.245
0.210
0.200
0.173
0.182
0.145

0.208

Flow Rate Data

Static Pressure
Pitot Coefficient

Duct Width (in.)
Duct Length (in.)
Duct Area (ftz)
Stack Diameter (in.)
Stack Area (it?)

Molecular Weight (dry)
Molecular Weight (wet)
Stack Pressure

Feet per Second

Actual CFM
DSCFM

Field Calculations

Raw Data Table

Cylinder
Zero Span Value
0.07 11.11 11.03
0.06 8.59 8.54

Standard CFH
K Standard CFM

Results

8:10 AM
8:16 AM

5,276,000
8.77

0.9900

40

16

Run 2

Temperature
251
251
251
251
253
253
253
253
252
252
252
252
253
253
253
253

252

Gas Corrected
for Calibration

10.32
8.77

5,275,566
87.926

8:16 AM

-0.43
0.82

0.00

0.00

0.00
168.00
163.94

29.928
29.048
29.258
13.132

121290.74

81435.67

dry
wet

MPU01028



Time
8.02
8:03
8.04
8:05
8.06
8:07
8:08
8:09
8:10.
8:11
8:12
8:13
8:14
8:15
8.16

817
8:18
8:19
8.20
8:21
8:22
8.23
8:24

Average '

MSI / Manitowoc PU
Manitowoc, Wi’
S§20 Boiler Stack
8/7/2012
. Run 1-3

%0,, d

1036
10.44
10.4
10.39
10.31
10.47
10.47
'10.44
10.4
10.41
10.4
10.38
10.35
10.39
10.38
10.31
10.31
10.39
10.45
10.43
10.46
10.54
10.33

10.400

41

% CO,, W

8.851

8.799 -

8.865
8.839
8.904
8.738
8.717
8.781
8.833
8.849
8.878
8.878
8.91
8.834

' 8.846

8.836

8.873

8.866
8.779
8.799
8.761

8668

8.783

8.821

MPU01029



Point Number

Average

Moisture Content Data
Dry Bulb (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Wate
T
PM
Barometric Pressure

Standard Meter Volume
Moisture Content

0, %
CO, %
Standard CFH
K Standard CFH
Instrument
0O (dry)
CO, (wet)
Moisture
Fuel Factor C
DSCFM

MS! / Manitowoc PU
Manitowoc, Wl
S20 Boiler Stack

Votumetric Flow Rate Data

Number of Sample Points

A-1

A-3
A4

B-2
B-3

C-1
C-2
C-3

D-1
D2

D-4

Delta p
0.042
0.046
0.052
0.049
0.040
0.053
0.051
0.049
0.048
0.059
0.061
0.058
0.042
0.040
0.037
0.021

0.047

244
127.0

4.18
117.00
293.05

29.29

10.02

10.111
10.113

5,495,063
91.584

ppm or %
10.19

9.12

10.02
1838
82411

Start Time
Stop Time

Standard CFH
CQ, %, wet

WAF applied

8q. root
deltap
0.205
0.214
0.228
0.221
0.200
0.230
0.226
0.221
0.219
0.243
0.247
0.241
0.205
0.200
0.192
0.145

0.215

Flow Rate Data

Static Pressure
Pitot Coefficient

Duct Width (in.)

Duct Length (in.)

Duct Area (ﬂz)

Stack Diameter (in.)

Stack Area (ft)

8/7/12012
Test 1H
High Load (190 Klbs/Hr)

16

Molecular Weight (dry)
Molecular Weight (wet)

Stack Pressure
Feet per Second
Actual CFM
DSCFM

Field Calculations

Raw Data Table

Zero © Span
0.07 11.11
0.06 8.56

Standard CFH
K Standard GFM

Results

9:06 AM-
9:13 AM

5,495,000
9.10

0.9900

42

Cylinder
Value
11.03

8.54

Run 4

Temperature
244
244
244
244
246
246
246
246
247
247
247
247
2489
249
249
249

247

Gas Corrected
¢for Calibration

10.11
9.10

5,495,063
91.584

Time
9:06 AM

9:13 AM

153.93804

1

-0.44
0.815

0
o]

0
168

30.023
28.818
29.258
13.568
2532041

82411.26

dry
wet

MPU01030



MS1/ Manitowoc PU 8/7/2012
Manitowoc, Wi ' Test 1H Runs
S20 Boiler Stack » High Load (190 Kibs/Hr}

Volumetric Flow Raté Data

Number of Sample Points . 16 «
’ . Sq. root .
Point Number Delta p delta p Temperature Time .
1 A-1 0.048 0.212 252 9:14 AM
2 A2 0.054 ' 0.232 252
3 A-3 0,051 . 0.228 252
4 A4 0.050- . 0.224 . 252
5 B-1. .+ 0.048 0.221 250
8 B-2 0.051 0.226 250
. 7 B-3 0.084 0.253 : ' 250
8 B-4 . 0.057 0.238 250
] C-1 0.057 0.239 254
10 C-2 0.052 0.228 254
11 C-3 0.061 . 0.247 . 254
12 , C-4 0.049 .'0.221 254
.13 D-1 0.040 0.200 - . 255
14 D-2 0.039 0.197 255
15 . D-3 0.038 . 0.180 255
16 D-4 0.030 0.173 255 9:20 AM
Average 0.049 0.221 . 253
Moisture Content Data . Flow Rate Data
Dry Bulb {°F) 252
Wet Bulb (°F) 127.0 Static Pressure -0.44
TRA 1.14 Pitot Coefficient . 0.815
Vapor Pressure of Watel 4.18
T 125.00. Duct Width (in.) . 0
PM : .- 28452 Duct Length (in.) o]
Barometric Pressure 28.29 Puct Area (ftz) .0
Stack Diameter (in.) 168
Standard Meter Volume . Stack Area (ftz) © 153.93804
Moisture Content ‘ 9.72 :
Molecular Weight (dry) : 30.023
Oz % ) 10.116 Molecular Weight (wet) 28.854
COz % . 10.116 Stack Pressure : 29.258
Feet per Second 14.005
Standard CFH 5,622,031 Actual CFM o 129350.31
K Standard CFH 83.701 DSCFM 84588.37

Field Calculations

Raw Data Table
Cylinder  Gas Corrected

Instrument . ppmor% - Zero Span Value for Caiibration
0, (dry) 10.19 0.08 11.10 11.03 10.12 dry
CO, (wat) 9.12 0.05 853 . 8.54 9.13 wet
Moisture 9.72 Standard CFH 5,622,031
Fuel Factor C 1839 K Standard CFM 83.701
DSCFM 84588
Resulfs
Start Time - 9:14 AM
Stop Time 9:20 AM
" Standard CFH" 5,622,000
CO, %, wet 9.13 -
WAF applied i : 0.8800
43
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Point Number

Average

Moisture Content Data

Dry Bulb (°F)

Wet Bulb (°F)

TRA
Vapor Pressure of Watel
zZT
PM

Barometric Pressure

Standard Meter Volume
Moisture Content

0, %
CO, %

Standard CFH
K Standard CFH

Instrument
O (dry)
CO; (wet)

Moisture
Fuel Factor C
DSCFM

MSI / Manitowoc PU 8/7/2012
Manitowoc, Wi Test 1H Run 6
520 Boiler Stack High Load (130 Klbs/Hr)

Volumetric Flow Rate Data

Number of Sample Points 16
Sq. root

Delta p deltap Temperature
A-1 0.047 0.217 255
A-2 0.048 0.219 255
A-3 0.053 0.230 255
A-4 0.051 0.226 255
B-1 0.058 0.241 256
B-2 0.056 0.237 256
B-3 0.062 0.249 256
B-4 0.054 0.232 256
C-1 0.063 0.230 256
Cc-2 0.066 0.257 256
C-3 0.067 0.259 | 256
c-4 0.047 ©o0.217 256
D-1 0.039 0.197 257
D-2 0.040 0.200 : 257
D-3 0.041 0.202 257
D-4 0.027 0.164 257

0.051 0.224 256

Flow Rate Data

255
127.0 Static Pressure
1.14 Pitot Coefficient
4.18
128.00 Duct Width (in.)
281.33 Duct Length (in.)
29.29 Duct Area (ft?)
Stack Diameter (in.) -
Stack Area (ft%)
9.62
Molecular Weight (dry)
10.116 Molecular Weight (wet)
10.103 Stack Pressure
Feet per Second
5,675,499 Actual CFM
94.592 DSCFM
Field Calculations
Ravs; Data Table X
Cylinder ~ Gas Corrected
ppm or % Zero Span Value for Calibration*
10.19 0.06 11.10 11.03 10.12
8.12 0.05 8.53 8.54 9.13
9.62 Standard CFH 5,675,499
1839 K Standard CFM 94,592
85496
Results
Start Time 8:21 AM .
Stop Time 9:28 AM
Standard CFH 5,675,000
CO, %, wet 9.13
WAF applied 0.9900

44

9:28 AM

-0.44
0.815

0.00
"0.00

0.00
168.00
158.94

30.021
28.865
29.258
14.202
131175.81
85496.17

dry
wet.

MPU01032



MSI / Manitowoc PU
Manitowoc, Wi
$20 Boiler Stack

8/7/2012
"Run 4-6
Time %0, d % CO,, w

9:06 - 9.641 9.677
9:07 9.548 9.803
9:08 ) 9.563 9.786
9:09 9.634 9.786
9:10 9.689 9.692
9:11 9.882 9.519
9:12 9.956 | 9.421
9:13 9.996 9.393
9:14 10.11 9.421
9:15 10.12 9.238
9:16 10.17 9.085
9:17 . 10.31 8.97
9:18 10.45° 8.877
9:19 10.53 8.808
9:20 ‘ 10.63 8.677
9:21 ~10.61 8.645
9:22 10.65 8.612
9:23 10.55 8.708
9:24 10.47 8.709
9:25 10.42 - 8.781
9:26 10.37 8.799
9:27 10.32 - 8.824
9:28 ‘ 104 8.794
9:29 10.43 8.788
Average 10.185 9.118

45
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Point Number

Average

Moisture Content Data
Dry Buib (°F)
Wet Bulb (°F)
TRA
‘Vapor Pressure of Watel
ZT
PM
Barometric Pressure

Standard Meter Volume
Moisture Content

0%
CO, %

Standard CFH
K Standard CFH

Instrument
O3 (dry)
CO, (wet)

Moisture
Fuel Factor C
DSCFM

MSI / Manitowoc PU
Manitowoc, Wi
S$20 Boiler Stack

Volumetric Flow Rate Data

Number of Sample Points

-Delta p
A-1 0.041
A-2 0.050
A-3 0.054
A-4 0.051
B-1 0.046
B-2 0.062
B-3 0.056
B-4 0.052
C-1 0.046
C-2 0.063
C-3 0.069
C-4 0.049
D-1 0.046
D-2 0.038
D-3 0.039
D-4 -0.040

0.050

256
124.0
1.15
3.85
132.00
244.35
29.29

8.35

9.972
9.957

5,657,864
94.298

ppm or %
10.05

9.13
8.35

1839
86422

Start Time
Stop Time

Standard CFH
CO; %, wet

WAF applied

Flow Rate Data

Static Pressure
Pitot Coefficient

Duct Width (in.)
Duct Length (in.)
Duct Area (ft%)

Sq. root
deltap
0.202
0.224
0.232
0.226
0.214
0.249
0.237
0.228
0.214
0.251
0.263
0.221
0.214
0.195
0.197
0.200

0.223

8/7/2012
Test 1H
High Load (190 Klbs/Hr)

16

Stack Diameter (in.)

Stack Area (ft)

Molecular Weight (dry)
Molecular Weight (wet)

Stack Pressure
Feet per Second

Actual CFM
DSCFM

Field Calculations

Raw Data Table

Zero
0.07
0.04

Standard CFH
K Standard CFM

Results

9:37 AM
9:45 AM

5,658,000
9.13

0.9900

46

Cylinder
Value
11.0

8.5

Run 7

Temperature
256
256
256
256
254
254
254
254
252
252
252
252
253
253
253
253

254

Gas Corrected
for Calibration
9.97

9.13

5,657,864
94.298

9:37 AM

'9:45 AM

Time

-0.45
0.815

0.00

0.00

0.00
168.00

 153.94

130360.65
86422.08

dry

‘wet

20.992
28.99

29.257
14.114

MPU01034



MSi/ Manitowoc PU 81712012 .
Manitowoc, WI Test 1H Run 8
S$20 Boiler Stack . High Load (190 Klbs/Hr)

Volumetric Flow Rate Data

! Number of Sample Points 16
‘ ‘ ) 8q. root
o Point Number Deita p . deltap Temperature Time
. 1 A-1 0.051 0.226 252 9:46 AM
2 A-2 © 0.054 0.232 _ 252
‘ 3 A-3 0.056 0.237 252
4 A-4 0.050 0.224 . 252
. 5 B-1 " 0.046 0.214 _ 252 .
“ 6 B-2 0.052 0.228 252
; 7 B-3 0.081 ) 0.247 252
8 B-4 0.051 0.226 252
9 . C-1 0.053 0.230 250
‘ ) 10 c-2 0.085 ' 0.255 250
Lo 11 " Cc3 0.084 0.253 250
‘ 12 C-4 0.060 0.245 250
13 D-1 0.045 0.212 251
L 14 D-2 0.042 0.205 251
. 15° D-3 0.047 ©0.217 251
; . 16 " D4 0.033 0.182 251 - 9:52 AM
Average 0.052 . 0227 " 251
: Moisture Content Data " Flow Rate Data
' Dry Bulb (°F) 252
. Wet Bulb (°F) 124.0 Static Pressure . } -0.44
| TRA . 1.18 Pitot Coefficient . 0.815
: Vapor Pressure of Watel 3.85 .
ZT - 128.00 : Duct Width (in.) 0.00
) PM ' 248.61 Duct Length (in.) 0.00
, Barometric Pressure : 29.2¢ Duct Area (ﬁz) ) 0.00
i . : Stack Diameter (in.) . 168.00
Standard Meter Volume Stack Area (ftz) 153.94
Moisture Content ' 8.50 : )
: Molecular Weight (dry) 29.89
0, % 9.962 Molecular Weight (wet) 28.971
COs % ' 9.949 ' Stack Pressure N 29.258
Feet per Second 14.345
Standard CFH 5,770,687 Actual CFM 132481.13
I K Standard CFH 96.178 DSCFM 88005.66
Field Calculations
4 : Raw Data Table
f -~ ) Cylinder  Gas Corrected
4 © Instrument ppm or % Zero Span Valug for Calibration
Oy (dry) o 10.05 0.07 11.12 11.0 9.96 dry
CO; (wet) ‘ 9.13 ©0.02 8.57 8.5 2.10 wet
Moisture 8.50 Standard CFH 5,770,687
Fuel Factor C 1839 . K Standard CFM 96.178
DSCFM 88006
Results
Start Time ' 9:45 AM
Stop Time - -8:52 AM
Standard CFH . 5,771,000 -
CO, %, wet 9.10
WAF applied 0.9900 _ )
47
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Point Number

Average

Moisture Content Data
Dry Bulb (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Watel
zZT
PM
Barometric Pressure

Standard Meter Volume
Moisture Content

0,%
€O, %

Standard CFH
K Standard CFH

Instrument
O, (dry)
CO, (wet)

Moisture
Fuel Factor C
DSCFM

NSt/ Manitowoc PU
Manitowoc, WI
S$20 Boiler Stack

8/7/12012
Test 1H Run 9
High Load (190 Kibs/Hr)

Volumetric Flow Rate Data

Number of Sample Points

Delta p
0.043
0.049
0.055
A4 0.049
B-1 0.048
f 0.056
0.066
0.054
0.057
0.052
0.067
0.062
0.041
0.040
0.040
0.025

A-1
A2

B-3
B-4

C-2
C-3

D-1
D-2
D-3
D-4

0.050

124.0
1.15
3.85

129.00
247.55
29.29

8.46

9.962-
9.945

5,662,408
94.373

ppm or %
10.05
9.13

8.46

1839
86388

Start Time
Stop Time

Standard CFH
CO, %, wet

WAF applied

16
Sq. root
delta p Temperature
0.207 253
0.221 253
0.235 253
0.221 253
0.219 251
0.237 251
0.257 251
0.232 251
0.239 252
0.228 252
0.258 252
0.249 250
0.202 250
0.200 250
0.200 250
0.158 250
0.223 251
Flow Rate Data
Static Pressure
Pitot Coefficient
Duct Width (in.)
Duct Length (in.)
Duct Area (ft%)
. Stack Diameter (in.)
Stack Area (ﬁz)
Molecular Weight (dry)
Molecular Weight (wet)
Stack Pressure
Feet per Second
Actual CFM
DSCFM
Field Calculations
Raw Data Table
Cylinder - Gas Corrected
Zero Span Value for Calibration
0.07 11.12 11.0 9.96
0.02 8.57 8.5 9.10
Standard CFH 5,662,408
K Standard CFM 94.373

Results

9:53 AM
10:01 AM

5,662,000
9.10

0.9900

48

Time
9:53 AM

10:01 AM

-0.45
0.815

0.00
0.00
0.00

168.00

153.94

29.99
28.975
29.257
14.078

130031.24
86388.41

dry
wet

MPU01036



MiS1 / Manitowoc PU
Manitowoc, Wi
$20 Boiler Stack

8/7/2012
Run 7-9
 Time %0,, d % CO,, W
9:37 1019 8.96
9:38 10.08 19.031
9:39 : 10.1 9.039
9:40 10.18 8.991
9:41 10.12 9.088
9:42 10.08 9.111
9:43 10.06 9.139
9:44 10.06 . 9.126
9:45 10.06' © 8121
9:46 10.04 9.116
9:47 10.08 9.14
9:48 .10.08 9.12
9:49 10.09 9.121
9:50 10.04 9.13
9:51 . 10.09 9.103
9:52 10.09 9.117 _
9:53 10.17 9.033 >
9:54 10.05 -9.135
9:55 10.06 9.14 .
9:56 9.945 9.206
9:57 9.996 | 9.151
9:58 10.08 © 9121
9:59 10.0% 9.212
10:00 9.988 9.185
10:01 9.905 9.237
10:02 - 9.986 9.197
10:03 9913 9.3
10:04 10.01 9.211
10:05 9.982 9.166
10:06 9.974 9.187
10:07 10.03 9.193
10:08 10.01 - 9.19
10:09 10.11 9.099
Average 10.050 9.134
49
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Pc;int Number

Average

Moisture Content Data
Dry Bulb (°F)
Wet Bulb (°F)
TRA
Vapor Pressure of Watel
zT
PM
Barometric Pressure

Standard Meter Volume
Moisture Content

0, %
CO, %

Standard CFH
K Standard CFH

Instrument
O, (dry)
CO; (wet)

Moisture
Fuel Factor C
DSCFM

MSI / Manitowoc PU
Manitowoc, Wi
$20 Boiler Stack

Volumetric Flow Rate Data

Number of Sample Points

A-1

A3
A4
B-1
B-2
B-3

C-1
C-2
C-3

D-1
D-2

D-4

Deltap
0.039
0.048
0.051
0.049
0.051
0.051
0.062
0.048
0.052
0.054
0.063
0.052
0.043
0.041
0.038
0.038

0.049

251
124.0
1.15
3.85
127.00
249.67
29.29

8.53

9.962
9.952

5,616,339
93.606

ppm or %
10.05

9.13
8.53

© 1839
85618

stad Time
Stop Time

Standard CFH
CO; %, wet

WAF applied

8/7/2012
Test 1H
High Load (190 Klbs/Hr)

Run 10

16
Sq. root

deita p Temperature
0.197 251
0.221 251
0.226 251
0.221 251
0.226 249
0.226 248
0.249 249
0.21¢ 249
0.228 247
0.232 247
0.251 247
0.228 247 -
0.207 250
0.202 250
0.197 250
0.197 250
0.221 249

Flow Rate Data

Static Pressure

Pitot Coefficient

Duct Width (in.)

Duct Length (in.)

Duct Area (ft%)

Stack Diameter (in.)

Stack Area (ft2)

Molecular Weight (dry)

Molecular Weight (wet)

Stack Pressure
Feet per Second

Actual CFM
DSCFM

Field Calculations

Raw Data Table

Zero Span
0.07 11.12
0.02 8.57

Standard CFH
K Standard CFM

Results

10:02 AM
10:09 AM

5,616,000
9.10

0.9900

50

Cylinder  Gas Corrected
Value for Calibration
11.0 9.96
85 - 9.10
5,616,339
93.606

10:09 AM

-0.44
0.815

0.00

0.00

0.00
168.00
153.94

29.991
28.968
29.258
13.922
128584.82
85617.71

dry
wet

MPU01038



MSI / Manitowoc PU
Manitowoc, WI
S20 Boiler Stack

8/7/2012
Run 10-12
Time . %0,, d % CO, W
9:37 10.19 8.96
9:38 10.08 9.031
9:39 10.1 9.039
9:40 10.18 8.991
9:41 10.12 9.088
© 942 10.08 9.111
9:43 10.06 9.139
9:44 10.06 9.126
9:45 10.06 9.121
9:46 10.04 9.116
9:47 10.08 9.14
9:48 10.08 9.12
9:49 10.09 9.121
9:50 10.04 9.13
9:51 - 10.09 9.103
9:52 10.09 9.117
9:53 10.17 9.033
- 9:54 10.05 9.135
9:55 10.06 9.14
9:56 9.945 9.206 -
9:57 9.996 9.151
9:58 10.08 9.121
959 10.01 - 9.212
10:00 9.988 9.185
10:01 9.905 9.237
10:02 9.986 9.197
10:03 9.913 9.3 .
10:04 10.01 9.241
10:05 9.982 - 9.166 _
10:06 9.974 9.187 s
10:07 10.03 9.193 :
10:08 10.01 9.19
10:09 1011 9.099 " -
Average 10.050 9.134

51
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APPENDIX C

FIELD DATA SHEETS

MPU01040



Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU
Source S20 Boiler Stack
Test 1L Run 1 Date 8/6/2012 Cross-section Elevation .
Stack Diameter (in.) 168 View View
Dry Buib (°F) 184 Wet Bulb (°F) 106
Moisture Content (%) 5.02
Monometer Normal
Barometric Pressure 29.31
Static Pressure +/- -0.35 . -
Operators Rory Eiynck / Andrew Strong
Pitot No. 04-5+-P1 ‘ Pitot Coeff. 0.8150
' Low "Normal" Load (80 Klbs/Hr)
Traverse Fraction Distance Distance T
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (“F)
. Port Length (in.): 14.00 Start Time: 11:10 PM
A-1 0.032 5.38 18.38 - 0.017 184
A-2 0.105 17.64 31.64 0.010 184
A-3 0.194 32.58 46.59 0.011 184
A4 0.323 54.26 68.26 0.017 184
‘B-1 0.022 182
B-2 0.023 186
B-3 0.024 186
B-4 0.014 : 186
C-1 0.026 185
C-2 0.023 185
C-3 0.026 185
C-4 0.012 - 185
D-1 0.018 186
D-2 0.010 186
D-3 - 0.010 - 186
D-4 0.010 186
V.
igital Numbers Used: 85/138 End Time: 11:20 PM

MPUO01041



Interpoll Laboratories

(763) 786

-6020

A Ve iou £ IV Udala OieeL

Job MSi / Manitowoc PU
Source $20 Boiler Stack
Test 1L Run _2 Date 8/6/2012 Cross-section Elevation
Stack Diameter (in.) 168 View View
Dry Bulb (°F) 191 Wet Buib (°F) 107
Moisture Content (%) 5.089
Monometer Normal
Barometric Pressure 29.31
Static Pressure +/- -0.37
Operators ) Rory Eiynck / Andrew Strong
Pitot No. 04-5+-P1 Pitot Coeff. 0.8150
Low "Normal" Load (80 Klbs/Hr)
Traverse Fraction Distance Distance i .
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) . of Gas (°F)
Port Length (in.): 14.00 Start Time: 11:40 PM
A-1 0.032 5.38 19.38 0.013 191
A2 0.105 17.64 31.64 0.012 191
A-3 0.194 32.59 46.59 _ 0.010 191
A4 0.323 54.26 68.26 0.010 191
B-1 0.026 192
B-2 0.030 192
B-3 0.022 192
B-4 _0.011 192
C-1 0.025 189
C-2 0.028 189
C-3 0.022 189
C-4 0.015 189
D-1 0.012 190
D-2 0.013 180
D-3 0.010 190
- D-4 0.010 190
Digital Numbers Used: 857138 End Time: 11:50 PM
]
2

MPU01042



Interpoll Laboratories

(763) 736-6020

EPA Nethod 2 Field Data Sheet

Job MS! / Manitowoc PU
Source S20 Boiler Stack
Test 1L Run _3 Date 8/7/2012 Cross-section Elevation
Stack Diameter (in.) 1868 View View
Dry Bulb (°F) 191 ~ WetBub (°F) 105
Moisture Content (%) | 4.53
Monometer Normatl
" Barometric Pressure 29.31
. Static Pressure +/- -0.35
- Operators N Rory Eiynck / Andrew Strong
Pitot No. 04-5+-P1 . Pitot Coeff. 0.8150
Low "Normal" Load (80 Kibs/Hr)
Traverse Fraction Distance Distance N
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (*F)
Port Length (in.): 14.00 Start Time: 12:10 AM
A1 0.032 . 5.38 19.38 0.018 191
A2 0.105 17.64 31.64 0.01¢ 191
A3 0.194 32.59 46.59 0.014 191
A4 0.323 54.26 68.26 0.012 191
B-1 0.027- | 190
B8-2 0.028 190
B-3 0.025 180
B-4 0.018 190
C-1 0.026 190
C-2 0.027 191
c-3 0.020 181
C-4 0.01¢ 181
D-1 0.014 182
D-2 0.011 182
D-3 0.010 | 182
D-4 0.010 182
Digital Numbers Used: 85/138 End Time: 12:20 AM
3

MPU01043



Interpoll Laboratories

(763) 786-6020
EPA Method 2 Field Data Sheet

Job . MSl / Manitowoc PU
Source $20 Boiler Stack
Test 1L Run 4 Date 8/7/2012 Cross-section Elevation
Stack Diameter (in.) 168 View View
Dry Bulb (°F) 189 Wet Bulb (°F) 105
Moisture Content (%) 4.55
Monometer Normal
Barometric Pressure 29.31
Static Pressure +/- -0.36 i}
Operators Rory Eiynck / Andrew Strong
Pitot No. 04-5+-P1 Pitot Coeff. 0.8150 4
Low "Normal" Load (80 Klbs/Hr)
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 14.00 Start Time: 12:40 AM
A1 0.032 5.38 19.38 0.017 189
A2 0.105 17.64 31.64 0.013 189
A-3 0.194 32.59 48.59 0.013 189
A4 0.323 54.26 68.26 0.012 189
B-1 0.022 192
B-2 0.028 192
B-3 0.030 192
B-4 0.021 192
C-1 0.022 190
C-2 0.027 190
C-3 0.024 190
C-4 0.012 190
D-1 0.016 191
D-2 0.012 191
D-3 0.010 191
D-4 0.010 191
Digital Numbers Used: 85/ 138 End Time: 12:50 AM
4

MPU01044



B

Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

. Job MSI / Manitowoc PU
Source S$20 Boiler Stack .
Test 1L Run _ 5 Date 8/7/2012 Cross-section Elevation
Stack Diameter (in.) 168 View View
Dry Bulb (°F) 191 Wet Bulb (°F) 105
Moisture Content (%) 4.55
Monometer Normail
Barometric Pressure 28.31
Static Pressure +/- -0.37
Operators Rory Eiynck / Andrew Strong
Pitot No. 04-5+-P1 ~ Pitot Coeff. 0.8150 St
- T Low"Normal' Load (80 Kibs/Hr)
Traverse Fraction Distance Distance
Point of . From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
. Port Length (in.): 14.00 Start Time: 1:10 AM
A-1 0.032 '5.38 19.38 0.012 191
A2 0.105 17.64 31.64 0.011 181
A-3 0.194 32.59 46.59 0.011 191
A-4 0.323 54,28 £8.26 0.011 191
B-1 0.028 ) 182
B-2 0.028 182
B-3 0.026 . 182
' B4 - 0.012 192
_C-1 0.022 189
- C-2 0.030 189
C-3 0.025 189
C-4 0.024 189
D-1 0.017 190
D-2 0.010 190
D-3 0.010 190
D-4 0.010 190
Digital Numbers Used: 85/138 . End Time: 1:20 AM
5

MPU01045



Interpoll Laboratories

(763) 786-6020
EPA Method 2 Field Data Sheet

Job MS! / Manitowoc PU
Source S20 Boiler Stack
Test iL Run _ 86 Date 8/7/2012 Cross-section Elevation
Stack Diameter (in.) 168 View View
Dry Bulb (°F) 189 Wet Bulb (°F) 107
Moisture Content (%) 5.11
Monometer Normal
Barometric Pressure 29.31
Static Pressure +/- -0.38
Operators Rory Eiynck / Andrew Strong
Pitot No. 04-5+-P1 Pitof Coeff. 0.8150
. ) Low "Normal" Load (80 Klbs/Hr)
Traverse Fraction Distance Distance :
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) ! of Gas (°F)
Port Length (in.): 14.00 Start Time: 1:40 AM
A-1 0.032 5.38 19.38 » 0.018 189
A-2 0.105 17.64 31.64 0.011 189
A-3 0.194 32.59 46.59 0.012 189
A4 0.323 54.26 68.26 0.010 189
B-1 0.028 190
B-2 0.028 180
B-3 0.028 190
B-4 0.018 190
C-1 0.031 191
C-2 0.029 191
C-3 ©0.033 191
C-4 0.025 191
D-1 0.015 180
D-2 0.016 - 190
D-3 0.010 190
D-4 0.010 190
[
Digital Numbers Used: 85/138 End Time: 1:50 AM
6

MPUO01046



Interpoll Laboratories

(763) 786-6020

EPA Method 2 Field Data Sheet

MSL/ Ménitowoc PU

Job

Source 520 Boiler Stack

Test 1L Run L Date 8/7/2012 Cross-section . Elevation

Stack Diameter (in.) 168 View View

Dry Bulb (°F) 191 Wet Bulb (°F) 105

Moisture Content (%) 4.53

Moncmeter Normal

Barometric Pressure 28.31

Static Pressure +/- -0.42

Operators Rory Eiynck / Andrew Strong

Pitot No. 04-5+-P1 Pitot Coeff. 0.8150

Low "Normal" Load (80 Kibs/Hr)
Traverse Fraction Distance Distance
Point. of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 14.00 Start Time: 2:10 AM

A1 0.032 5.38 18.38 0.016 181
A-2 0.105 17.84 31.64 0.014 181
A-3 0.184 32.59 46.59 0.011 ] 191
A-4 0.323 54.26 88.26 0.010 1917
B-1 0.028 192
B-2 0.028 192
B-3 0.025 182
B-4 0.018 192
C-1 0.027 192
C-2 0.018 182
C-3 0.022 182
C-4 0.020 182
D-1 0.013 . 189
D-2 0.013 : 189
D-3 0.010 189
D-4 0.010 189

 Digital Numbers Used: 85/138 End Time: 2:20 AM

MPU01047



Interpoll Laboratories

(763) 786-6020
- EPA Method 2 Field Data Sheet

Job MS! / Manitowoc PU
Source $20 Boiler Stack
Test 1L Run _ 8 Date 8/7/2012 Cross-section Elevation
Stack Diameter (in.) - 168 View View
Dry Bulb (°F} 186 Wet Bulb (°F) 107
Moisture Content (%) 5.13
Monometer Normal
Barometric Pressure 29.31
Static Pressure +/~ -0.37
Operators Rory Eiynck / Andrew Strong
Pitot No. 04-5+-P1 ! Pitot Coeff. 0.8150
Low "Normal" Load (80 Klbs/Hr)
Traverse ‘Fraction Distance " Distance
Point of From Stack - From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 14,00 Start Time: 2:40 AM
A1 0.032 5.38 19.38 0.020 186
A2 0.105 17.64 31.64 0.011 186
A-3 0.184 32.58 46.59 0.012 186
A4 0.323 54.26 68.26 0.010 186
B-1 0.022 180
B-2 0.027 190~
B-3 0.027 190
B-4 0.015 190
C-1 0.026 191
Cc-2 0.027 191
C-3 0.028 191
C-4 0.021 191
D-1 0.016 190
D-2 0.011 190
D-3 0.010 190
D-4 0.012 190
[
Digital Numbers Used: 85/138 End Time: 2:50 AM
8

MPU01048



Interpoll Laboratories

(763) 786-6020

EPA Method 2 Field Data Sheet |

Job MS| / Manitowoc PU
Source S$20 Boiler Stack
Test 1L Run 8 - Date 8/7/2012 Cross-section Elevation
Stack Diameter (in.) 168 View View
Dry Bulb (°F) 192 : Wet Bulb (°F) 104
Moisture Content (%) 4.25
Monometer Normal
. Barometric Pressure 28.31
Static Pressure +/- -0.37
Operators Rory Eiynck / Andrew Strong
Pitot No. 04-5+-P1 4 Pitot Coeff. 0.8150
- Low "Normal" Load (80 Kibs/Hr)
Traverse Fraction Distance Distance ’
Point of ' From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 14.00 Start Time: 3:10 AM
A1 0.032 5.38 19.38 0.018 192
A-2 0.108 17.64 31.64 0.013 182
A-3 0.184 32.58 48.58 0.010 192
A-4 0.323 54.26 68.26 0.010 192
B-1 ) o 0.028 193
B-2 0.027 183
B-3 0.027 183
B-4 0.016 163
C-1 0.028 191
C-2 0.028 181
C-3 0.027 191
‘C-4 0.021 191
D-1 0.012 181
. D-2 0.011 191
D-3 0.010 191
D-4 0.010 181
Digital Numbers Used: 85/138 End Time: 3:20 AM
9
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Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU
Source S20 Boiler Stack
Test 1L Run _10 Date 8/7/2012 Cross-section Elevation
Stack Diameter (in.) 168 View View
Dry Bulb (°F) 189 Wet Bulb (°F) 105
Moisture Content (%) 4.55
Monometer Normal e -
Barometric Pressure 29.31
Static Pressure +/~ -0.36
Operators Rory Eiynck / Andrew Strong
Pitot No. 04-5+-P1 f Pitot Coeff. 0.8150
: Low "Normal" Load (80 Kibs/Hr)
Traverse Fraction Distance Distance -
Point of From Stack From End of Velocity Temperature
Numbser | Diameter Wall (in.) Port (in:) - of Gas (°F)
Port Length (in.): 14.00 Start Time: 3:40 AM
A1 0.032 5.38 19.38 0.015 189
A-2 0.105 17.64 31.64 0.016 189
A-3 0.194 32.59 46.59 0.014 189
A-4 0.323 54.26 68.26 0.010 189
B-1 0.022 191
B-2 0.027 191
B-3 0.027 191
B8-4 0.017 191
C-1 0.026 182
C-2 0.028 192
c-3 0.023 192
C-4 0.020 192
D-1 0.015 180
D-2 0.011 190
D-3 0.011 190
D-4 0.010 180
v
Digital Numbers Used: 85/138 End Time: 3:50 AM
10
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Interpoll Laboratories
(763) 786-6020
EPA Method 2 Field Data Sheet

MS! / Manitowoc PU

Job
Source S20 Boiler Stack
Test 1M Run 1 Date 8/7/2012 Cross-section Elevation
Stack Diameter (in.) : 168 View View
Dry Bulb (°F) 214 Wet Bulb (°F) 108
Moisture Content (%) ) 4.51
Monometer Expanded
Barometric Pressure 29.29
Static Pressure +/- -0.39
Operators Rory Eiynck / Andrew Strong
Pitot No. 04-5+-P1 Pitot Coeff: 0.8150
) Mid Load (140 Klbs/Hr)
Traverse Fraction Distance Distance .
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (“F)
Port Length (in.): 14.00 Start Time: 5:17 AM
A-1 0.032 5.38 -19.38 0.022 214
A-2 0.105 17.64 31.64 0.028 214
A-3 0.194 32.59 46.59 0.027 214
A4 0.323 . 54.26 58.26 0.018 214
B-1 0.037 211
B-2 0.040 211
B-3 0.038 211
B-4 0.036 211
C-1 0.029 213
C-2 0.038 213
C-3 0.027 213
C-4 0.038 213
D-1 0.017 214
D-2 0.017 214
D-3 0.013 - 214
D-4 0.013 - 214
Digital Numbers Used: 857138 End Time: 5:25 AM

11

MPUO01051



Job

interpoil Laboratories

(763) 786-6020
LA ITMCUIOU 4 MU Lidicd QI

MSI / Manitowoc PU
Source S20 Boiler Stack
Test iM Run _ 2 Date 8/7/2012 Cross-section Elevalion
Stack Diameter (in.) . 168 View View
Dry Bulb (°F) 212 Wet Buib (°F) 115
Moisture Content (%) 6.71
Monometer Expanded
Barometric Pressure 28.29
Static Pressure +/- -0.39
Operators Rory Eiynck / Andrew Strong
Pitot No. 04-5+-P1 Pitot Coeff. 0.8150
Mid Load (140 Klbs/Hr)
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter WVall (ifi.) Port (in.) ) of Gas ("F)
Port Length (in.): 14.00 Start Time: 5:26 AM
A1 0.032 5.38 19.38 0.022 212
A-2 0.105 17.64 31.64 0.028 212
A-3 0.194 32.59 46.59 0.029 212
A4 0.323 54.26 68.26 0.015 212
B-1 0.035 211
B-2 0.038 211
B-3 0.042 211
B4 0.033 211
C-1 0.029 212
Cc-2 0.040 212
C-3 0.039 212
C-4 0.038 212
D-1 0.018 213
D-2 0.015 213
D-3 0.013 213
D-4 0.011 213
Digital Numbers Used: 85/ 138 End Time: 5:32 AM
4
12
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Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

MS! / Manitowoc PU

Job
Scurce S20 Boiler Stack
Test 1™ Run _3 Date 8/7/2012 Cross-section Elevation
Stack Diameter (in.) 168 . View View
Dry Bulb (°F) 211 Wet Bulb (°F) 115
Moisture Content (%) 8.75
Monometer Expanded
Barometric Pressure 28.29
Static Pressure +/- -0.40
Operators Rory Eiynck / Andrew Strong .
Pitot No. 04-5+-P1 Pitot Coeff. 0.8150 -
) Mid Load (140 Kibs/Hr)
Traverse Fraction Distance . Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (“F)
Port Length (in.): 14.00 Start Time: 5:33 AM
A-1 0.032 5.38 19.38 0.020 211
A2 0.105 17.64 31.64 0.028 211
A3 0.194 32.59 46.59 0.027 211
A4 0.323 54.26 68.26 0.018 211
B-1 0.032 211
B-2 0.042 211
B-3 0.045 211
B-4 0.034 211
C-1 0.032 213
C-2 0.037 213
C-3 0.043 213
C-4 0.040 213
D-1 0.018 214 -
D-2 0.011 214
D-3 0.010 214
D-4 0.010 214.
857138 End Time: 5:42 AM

Digital Numbers Used:

13
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Interpoll Laboratories
(763) 786-6020

ERPA Method 2 Fie!’d Data Sheset

Job MSI / Manitowoc PU
Source S20 Boiler Stack
Test 1M Run _ 4 Date 8/7/2012 Cross-section Elevation
Stack Diameter (in.) 168 View View
Dry Bulb (°F) 213 Wet Bulb (°F) 114
Moisture Content (%) 6.35
Monometer Expanded
Barometric Pressure 29.29
Static Pressure +/- -0.39
Operators Rory Eiynck / Andrew Strong
Pitot No. 04-5+-P1 Pitot Coeff. 0.8150
Mid Load (140 Klbs/Hr)
Traverse Fraction Distance Distance '
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 14.00 Start Time: 6:00 AM
A-1 0.032 5.38 19.38 0.018 213
A-2 0.105 17.64 31.64 0.025 213
A-3 0.194 32.59 46.59 0.027 213
A-4 0.323 54.26 68.26 0.018 213
B-1 0.028 214
B-2 0.041 214
B-3 0.040° 214
B-4 0.033 214
C-1 0.038 215
C-2 0.033 215
C-3 0.044 215
C-4 0.038 215
D-1 0.018 213
D-2 0.016 213
D-3 0.010 213
D-4 0.010 213
Digital Numbers Used: 85/138 End Time: 6:07 AM
P
14
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Interpoll Laboratories

(763) 786-6020
EPA Method 2 Field Data Sheet

Job MSI/ Manitowoc PU .

Source S20 Boiler Stack

Test 1M Run _§ Date 8/7/2012 Cross-section Elevation

Stack Diameter {in.) 168 View View

Dry Bulb (°F) 214 Wet Buib (°F) 114

Moisture Content (%) 6.31

Menometer Expanded

Barometric Pressure 29.29

Static Pressure +/- -0.39

Operators Rory Eiynck / Andrew Strong

Pitot No. 04-5+-P1 Pitot Coeif. 0.8150

Mid Load (140 Kibs/Hr)
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 14.00 Start Time: '5:08 AM

A-1 0.032 5.38 19.38 0.020 214
A-2 0.105 17.64 31.64 0.026 214
A-3 0.194 32.59 46.59 0.023 214
A-4 0.323 54.26 68.26 0.020 214
B-1 0.030 215
B-2 0.032 215
B8-3 0.044 215
B-4 0.028 215
C-1 0.030 215
C-2 0.037 215
c-3 ) 0.042 215
c4 0.040 215
D-1 0.015 213
D-2 0.010 213
D-3 0.010 213
D-4 0.010 213

Digital Numbers Used: 85/138 End Time: 8:15 AM

¢
15
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interpoll Laboratories
(763) 785-6020

EPA Method 2 Field Data Sheet

Job MS! / Manitowoc PU

Source S20 Boiler Stack

Test 1M Run _6 Date 8/7/2012 Cross-section Elevation

Stack Diameter (in.) 168 View View

Dry Bulb (°F) 216 Wet Bulb (°F) 114

Moisture Content (%) 6.24

Monometer Expanded

Barometric Pressure 29.29

Static Pressure +/- -0.39

Operators Rory Eiynck / Andrew Strong

Pitot No. 04-5+-P1 Pitot Coeff. 0.8150

) ) Mid Load (140 Klbs/Hr)
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) - Port (in.) of Gas (°F) -
Port Length (in.): 14.00 Start Time: 6:16 AM

A1 0.032 5.38 19.38 0.020 216
A-2 0.105 17.64 31.64 0.026 216
A3 0.194 32.59 46.59 0.028 216
A4 0.323 54.26 68.26 0.022 216
B-1 0.030 217
B-2 0.036 217
B-3 0.039 217
B-4 0.028 217
C-1 0.027 215
C-2 0.041 215
C-3 N 0.039 215
C-4 0.041 2186
D-1 0.021 2186
D-2 0.016 216
D-3 0.013 216
D-4 0.010 216

Digital Numbers Used: 85/138 End Time: 6:23 AM

[
16
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Interpoll Laboratories

(763) 786-6020

EPA Method 2 Field Data Sheet

! Job MS! / Manitowoec PU
: Source 820 Boiler Stack
Test M Run _7 Date 8/7/2012 : Cross-section Elevation
L Stack Diameter (in.) 168 View View
! Dry Bulb (°F) 217 : Wet Bulb (°F) 114
: Moisture Content (%) 6.20 : ’
Monometer Expanded
Barometric Pressure 28.28
Static Pressure +/- -0.38 |
Operators Rory Eiynck / Andrew Strong
Pitot No. 04-5+-P1 Pitot Coeff. 0.8150
; Mid Load (140 Kibs/Hr)
! Traverse Fraction Distance Distance
! Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
) Port Length (in.): 14.00 Start Time: 6:24 AM
i X A1 0.032 5.38 19.38 0.021 217
i . . A-2 0.105 17.64 31.64 0.026 217
A3 0.194 32.59 46.59 0.028 217
A-4 0.323 54.26 - 68.26 0.020 217
i’ B-1 0.030 217
1 B-2 0.043 217
. B-3 0.040 217
B-4 0.028 217
! C-1 0.033 218
' c-2 0.047 218
‘ c3 0.048 218
C-4 - 0.038 218
! ’ D-1 0.015 217
D-2 0.012 - 217
D-3 0.010 217
D-4 0.010 217
Digital Numbers Used: 85/138 End Time: 6:31 AM
]
I
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Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU
Source 520 Boiler Stack
Test ™ Run _ 8 Date 8/7/2012 Cross-section Elevation
Stack Diameter (in.) 168 View View
Dry Bulb (°F) 218 Wet Bulb (°F) 114
Moisture Content (%) 6.17
Monometer Expanded
Barometric Pressure 28.29
Static Pressure +/- -0.39
Operators Rory Eiynck / Andrew Strong
Pitot No. 04-5+-P1 Pitot Coeff. 0.8150
Mid Load (140 Klbs/Hr)
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
: Port Length (in.): 14.00 Start Time: 6:32 AM
A1 0.032 5.38 19.38 0.018 218
A2 0.105 17.64 31.64 0.020 218
A-3 0.194 32.59 46.59 0.025 218
A4 -0.323 54.26 68.26 0.018 218
B-1 0.032 219
B-2 0.036 219
B-3 0.041 219
B-4 0.038 219
C-1 0.028 218
C-2 0.039 218
C-3 0.043 218
C-4 0.038 218
D-1 0.016 220
D-2 0.016 220
D-3 0.011 220
D-4 0.010 220
Digital Numbers Used: 85/138 End Time: 6:40 AM
[
-
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interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MS!/ Manitowoe PU

Source S20 Boiler Stack

Test 1M Run _8 Date 8/7/2012 Cross-section Elevation

Stack Diameter (in.) : ) 168 View View

Dry Bulb (°F) 218 Wet Bulb (°F) 114

Moisture Content (%) ’ 6.17

Monometer Expanded

Barometric Pressure 29.29

Static Pressure +/< -0.38

Operators Rory Eiynck / Andrew Strong

Pitot Ne. | 04-5+-P1 Pitot Coeff. 0.8150

. ) Mid Load (140 Klbs/Hr)
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (ih,) of Gas (°F)
. Port Length (in.): 14.00 Start Time: €:41 AM

A-1 0.032 5.38 19.38 0.022 218
A-2 0.105 17.64 31.64 0.021 218
A-3 0.194 32.59 46.59 0.027 218
A-4 0.323 54.26 68.26 0.017 218
B-1 0.030 220
B-2 0.036 220
B-3 0.038 220
B-4 0,032 220
C-1 0.030 218
c-2 0.038 219
C-3 - 0.038 218
C-4 0.035 218
D-1 0.015 218
D-2 0.010 219
D-3 0.010 219
D-4 0.010 219

Digital Numbers Used: 85/ 138 End Time: 5:48 AM

%
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Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU
Source S20 Boiler Stack ~
Test 1M Run 10 Date 8/7/2012 Cross-section Elevation
Stack Diameter (in.) 168 View View
Dry Buib (°F) 219 Wet Buib (°F) 114
Moisture Content (%) 6.13
Monometer Expanded
Barometric Pressure 29.29
Static Pressure +/- -0.39
Operators Rory Eiynck / Andrew Strong
Pitot No. 04-5+-P1 Pitot Coeff. 0.8150
Mid Load (140 Klbs/Hr)
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 14.00 Start Time: 6:49 AM
A-1 0.032 5.38 19.38 0.023 219
A2 0.105 17.64 31.64 0.024 219
A-3 0.194 32.59 46.59 0.023 219
A-4 0.323 54.26 68.26 0.020 2189
B-1 0.030 220
B-2 0.040 220
B-3 0.043 220
B-4 0.038 220
C-1 0.028 220
C-2 0.037 220
C-3 0.038 220
C-4 0.038 ° 220
D-1 0.020 219
D-2 0.016 219
D-3 0.011 219
D-4 0.010 219
Digital Numbers Used: 85/138 End Time: 6:56 AM
é
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Interpoli Laboratories
~ (763) 786-6020
EPA Method 2 Field Data Sheet

MSI / Manitowoc PU

Job

Source S20 Boiler Stack

Test 1H Run 1 Date 8/7/2012 Cross-section Elevation

Stack Diameter (in.) 168 View View

Dry Bulb (°F) 248 . Wet Bulb (°F) 121 ’

Moisture Content (%) 7.49

Monometer Expanded

Barometric Pressure 29.29 -

Static Pressure +/- -0.44

Operators Rory Eiynck / Andrew Strong

Pitot No. 04-5+-P1 Pitot Coeff. '0.8150 ’ -

High Load (190 Klbs/Hr)
Traverse Fraction Distance Distance .
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (“F)
- i Port Length (in.): 14.00 Start Time: 8:02 AM

A-1 0.032 5.38 18.38 0.040 248
A-2 0.105 17.64 31.64 0.045 248
A-3 0.194 32.59 46.59 0.050 - 248
A4 0.323 54.26 68.26 0.045 248
B-1 0.041 249
B-2 0.051 249
B-3 0.059 249
B-4 0.048 249
C-1 0.050 - 251
C-2 0.053 251-
C-3 0.062 251
C-4 0.050 251
D-1 0.035 252
D-2 0.030 252
D-3 0.034 252
D-4 0.020 252

Digital Numbers Used: 857138 End Time: 8:09 AM
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Interpoil Laboratories

(763) 766-6020
A ISUQ L Nigiu dild oleer

MSI / Manitowoc PU

Job
Source S20 Boiler Stack .
Test 1H Run _2 Date 8/7/2012 Cross-section Efevation
Stack Diameter (in.) 168 View View
Dry Buib (°F) 251 Wet Bulb (°F) i21
Moisture Content (%) 7.38
Monometer Expanded
Barometric Pressure 29.28
Static Pressure +/- -0.43
Operators Rory Eiynck / Andrew Strong
Pitot No. 04-5+-P1 Pitot Coeff. 0.8150
High Load (180 Kibs/Hr)
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall {in.) Port (in.) of Gas (“F)
Port Length (in.): 14.00 Start Time: 8:10 AM
A1 0.032 5.38 19.38 0.037 251
A2 0.105 17.64 31.64 0.049 251
A-3 -0.194 32.59 46.59 0.044 251
A4 0.323 54.26 68.26 - 0.040 251
B-1 0.040 253
B2 0.052 253
B-3 0.060 253
B-4 0.048 253
C-1 0.046 252
C-2 0.059 252
C-3 0.060 252 -
C-4 0.044 252
D-1 0.040 253
D-2 0.030 253
D-3 0.033 253
D-4 0.021 253
Digital Numbers Used: 857138 End Time: 8:16 AM
3
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Interpoli Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MS! / Manitowoe PU
Source 8520 Boiler Stack
Test 1H Run _3 Date 8/7/2012 Cross-section Elevation
Stack Diameter (in.) 168 ) View View
Dry Buib (°F) 252 Wet Bulb (°F) 121
Moisture Content (%) 7.35
Moenometer Expanded
Barometric Pressure 28,28
Static Pressure +/- -0.43
Operators Rory Eiynck / Andrew -Strong
Pitot No. 04-5+-P1 Pitot Coeff. 0.8150
High Load (180 Klbs/Hr)
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (“F)
Port Length (in.): 14.00 Start Time: 8:17 AM
A1 0.032 5.38 19.38 0.041 252
A-2 0.105 17.64 31.64 0.048 252
A3 0.184 32.58 46.59 0.050 252
A4 0.323 54.26 68.26 0.042 252
B-1 0.038 251
B-2 0.051 251
B-3 0.0862 251
B-4 0.048 251
C-1 0.080 251
C-2 0.058 251
C-3 0.058 251
C-4 0.048 251
D-1 0.038 253
D-2 0.037 253
D-3 0.035 253
D-4 0.021 253
Digital Numbers Used: 857138 End Time: 8:24 AM
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Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU
Source S$20 Boiler Stack i
Test 1H Run _4 Date 8/7/2012 Cross-section Efevation
Stack Diameter (in.) 168 View View
Dry Bulb (°F) 244 Wet Bulb (°F) 127
Moisture Content (%) 10.02
Monometer Expanded
Barometric Pressure 29.29
Static Pressure +/- -0.44
Operators Rory Eiynck / Andrew Strong.
Pitot No. 04-5+-P1 _ Pitot Cosff. 0.8150
] o R ] High Load (190 Kibs/Hr)
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 14.00 Start Time: 9:06 AM
A-1 0.032 5.38 19.38 0.042 244
A-2 0.105 17.64 31.64 0.046 244
A3 0.194 32.59 46.59 0.052 244
A4 0.323 54.26 58.26 0.049 244
B-1 0.040 246
B-2 0.053 246
. B-3 0.051 246
B-4 0.049 246
C-1 . 0.048 247
C-2 0.059 247
C-3 0.061 247
C-4 0.058 247
D-1 0.042 249
D-2 0.040 249
D-3 0.037 249
D-4 0.021 248
Digital Numbers Used: 85/138 End Time: 9:13 AM
24
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Interpoil Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MS| / Manitowoc PU

Source S20 Boiler Stack

Test 1H Run & Date 8/7/2012 Cross-section Elevation

Stack Diameter (in.) 168 .- View View

Dry Buib (°F) 252 Wet Buib (°F) 127

Moisture Content (%) 8.72

Monometer Expanded

Barometric Pressure 29.29

Static Pressure +/- -0.44

Operators Rory Eiynck / Andrew Strong

Pitot No. 04-5+-P1 Pitot Coeff. 0.8150

) High Load (190 Kibs/Hr)
Traverse Fraction Distance Distance
Point Cof From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 14.00 Start Time: 9:14 AM

A-1 0.032 5.38 ' 19.38 0.048 252
A-2. 0.105 17.64 31.64 0.054 252
A-3 0.184 32.58 46.59 0.051 252
A4 0.323 54.26 68.26 0.050 252
B-1 0.048 250
B-2 0.051 250
B-3 0.084 250
B-4 0.057 250
C-1 0.057 254
C-2 0.052 254
C-3 0.061 254
C-4 0.048 254
D-1 0.040 255-
D-2 0.038 255
D-3 0.036 255
D-4 0.030 255

Digital Numbers Used: 85/138 End Time: - 9:20 AM

#
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interpoll Laboratories

(763) 786-6020
EPA Method 2 Field Data Sheet

Job ¢ M3 / Manitowoc PU

Source S20 Boiler Stack

Test 1H Run _6 Date 8/7/2012 Cross-section Elevation

Stack Diameter (in.) : 168 View View

Dry Bulb (°F) 255 Wet Bulb (°F) 127

Moisture Content (%) 9.62 *

Monometer Expanded

Barometric Pressure 29.29

Static Pressure +/- -0.44

Operators Rory Eiynck / Andrew Strong

Pitot No. 04-5+-P1. Pitot Coeff. 0.8150

High Load (190 Klbs/Hr)
Traverse Fraction Distance Distance
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 14.00 Start Time: 9:21 AM

A-1 0.032 5.38 19.38 0.047 255
A2 0,105 17.64 31.64 0.048 255
A-3 0.194 32.59 46.59 0.053 255
A4 0.323 54.26 68.26 0.051 255
B-1 0.058 256
B-2 0.056 256
B-3 0.062 256
B-4 0.054 256
C-1 0.053 256
C-2 0.066 256
C-3 0.087 256
C-4 0.047 256
D-1 0.039 257
D-2 0.040 257
D-3 0.041 257
D-4 0.027 257

Digital Numbers Used: 85/138 End Time: 9:29 AM
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tnterpoli Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MSt / Manitowee PU

Source S20 Boiler Stack

Test 1H Run _ 7 Date 8/7/2012 Cross-section Elevation

Stack Diameter (in.) 188 View - View

Dry Bulb (°F) 258 Wet Bulb (°F) 124

" Moisture Content (%) 8.35

Monometer Expanded

Barometric Pressure 28.28 -

Static Pressure +/- -0.45 .

‘Operators Rory Eiynck / Andrew Strong

Pitot No. 04-5+-P1 . Pitot Coeff. 0.8150

) : High Load (190 Kibs/Hr)
Traverse Fraction Distance Distance
Point " of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) of Gas (°F)
Port Length (in.): 14.00 Start Time: 9:37 AM

A-1 0.032 5.38 19.38 0.041 256
A-2 0.105 17.64 31.64 0.050 256
A-3 0.184 32.59 46.59 0.054 256
A-4 0.323 54.26 68.28 -0.051 256
B-1 0.048 254
B-2 0.062 254
B-3 0.056 254
B-4 0.052 254
C-1 0.048 252
Cc-2 ~ 0.083 252
C-3 0.068 252
C-4 0.048 252
D-1 0.046 253
D-2 0.038 253
D-3 0.039 253
D-4 0.040 253

Digital Numbers Used: 85/ 138 End Time: 8:45 AM
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Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MSI / Manitowoc PU
Source $20 Boiler Stack
Test 1H Run _8 Date 8/7/2012 Cross-section Elevation
Stack Diameter (in.) 168 . View View
Dry Bulb (°F) 252 Wet Bulb (°F) 124
Moisture Content (%) 8.50
Monoemeter Expanded
Barometric Pressure 29.29
Static Pressure +/- -0.44 .
Operators Rory Eiynck / Andrew Strong
Pitot No. 04-5+-P1 Pitot Coeff. 0.8150
High Load (190 Kibs/Hr)
Traverse Fraction Distance Distance
Point of - From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) . of Gas (°F)
! Port Length (in.): 14.00 Start Time: 9:46 AM
A-1 0.032 5.38 19.38 0.051 252
A2 0.105 17.64 31.64 0.054 252
A-3 0.194 32.59 46.59 0.056 252
A4 0.323 54.26 68.26 0.050° 252
B-1 0.046 252
B-2 0.052 252
B-3 0.061 252
B-4 0.051 252
C-1 0.053 250
C-2 0.065 250
C-3 0.064 250
C-4 0.060 - 250
D-1 0.045 251
D-2 0.042 251
D-3 0.047 251
D-4 0.033 251
Digital Numbers Used: 85/138 . End Time: 9:52 AM
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Interpoll Laborateories

(763) 786-6020
EPA Method 2 Field Data Sheet

| Job MS! / Manitowoc PU
Source S20 Boiter Stack
Test 1H Run _9 Date 8/7/2012 Cross-section Elevation
! Stack Diameter (in.) 168 View View
Dry Bulb (°F) 253 Wet Bulb (°F) 124
Moisture Content (%) 8.46
Monometer Expanded
Barometric Pressure 02929
: Static Pressure +/- -0.45
Operators Rory Eiynck / Andrew Strong
Pitot No. 04-5+-P1 Pitot Coeff. 0.8150 X -
[ High Load (190 Klbs/Hr)
Traverse Fraction Distance Distance
Peint _of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) Port (in.) : of Gas (°F)
. Port Length (in.): 14.00 Start Time: 9:53 AM
t A-1 0.032 5.38 19.38 0.043 253
} A-2 0.105 17.64 31.64 0.049 253
A-3 0.194 32.59 46.59 0.055 253
| A-4 0.323 54.26 68.26 0.048 253
i B-1 : 0.048 251
| B2 0.056 251
B-3 0.086 251
o B-4 0.054 251
L c-1 0.057 252
L c-2 0.052 252
‘ c-3 0.087 252
C-4 0.062 250
! D-1 0.041 250
! D-2 0.040 250
" D-3 0.040 250
D-4 0.025 250
|
!
]
[
Digital Numbers Used: 85/138 End Time: 10:01 AM
i
1
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Interpoll Laboratories
(763) 786-6020

EPA Method 2 Field Data Sheet

Job MS! / Manitowoc PU

Source S20 Boiler Stack

Test iH Run _10 Date 8/7/2012 Cross-section Elevation

Stack Diameter (in.) 168 View View

Dry Bulb (°F) 251 Wet Bulb (°F) 124

Moisture Content (%) 8.53

Monometer Expanded

Barometric Pressure 29.29

Static Pressure +/~ -0.44

Operators Rory Eiynck / Andrew Strong

Pitot No. 04-5+-P1 Pitot Coeff. 0.8150 :

] High Load (190 Klbs/Hr)
, Traverse Fraction Distance Distance .
Point of From Stack From End of Velocity Temperature
Number Diameter Wall (in.) . Port (in.) of Gas (°F)
Port Length (in.): 14.00 Start Time: 10:02 AM

A1 0.032 5.38 19.38 0.039 251
A-2 0.105 17.64 31.64 0.049 251
A-3 0.194 32.59 46.59 0.051 251
A-4 0.323 54.26 68.26 0.049 251
B-1 0.051 249
B-2 0.051 249
B-3 0.062 249
B4 0.048 249
C-1 0.052 247
C-2 0.054 247
C-3 0.063 247
C-4 0.052 247
DB-1 0.043 . 250
D-2 0.041 250
D-3 0.039 250
D-4 0.039 250

Digital Numbers Used: 85/138 End Time: 10:09 AM

3
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APPENDIX D

MEASUREMENT SYSTEM PERFORMANCE SPECIFICATIONS

MPU01071



Calibration Error

MSt/ Manitowoc PU -
Manitowoc, Wi
$20 Boiler Stack
8/6-7/2012
Test 1L

SO0,(TE!l Model 43i)

Cylinder | Analyzer Span %
Value Response | Difference| Value of
{ppm) (ppm) (ppm) (ppm) Span .
Zero 0.00 0.37 0.37 251.00 0.15
Mid Level | 117.80 117.70 0.10 251.00 0.04
‘High Level| 251.00 250.90 0.10 251.00 0.04
NOx (TEI Model 42i)

Cylinder | Analyzer Span %

Value Response | Difference| Value of
(ppm) (ppm) (ppm) (ppm) Span
Zero 0.00 0.06 0.06 251.00 0.02
‘Mid Level | 113.70 113.50 0.20 251.00 0.08
High Level | 251.00 249.60 1.40 251.00 0.56

CO, (TEl Model 418i)

Cylinder | Analyzer Span %

Value Response | Difference| Value ~of
(ppm) (ppm) {(ppm) (%) Span
~ Zevo 0.00 0.01 0.01 17.00 0.08
Mid Level 8.54 8.56 0.02 17.00 0.12
High Level 17.00 17.26 0.26 17.00 1.53

.0, (Servomex Series 1400)

Cylinder | Analyzer Span %

"Value Response | Difference| Value of
(ppm) (ppm) (ppm) (%) Span
Zaro 0.00 0.04 0.04 21.20 0.19
Mid Level 11.03 11.08 0.05 .21.20 0.24
High Level| 21.20 21.20 0.00 21.20 0.00

*** All Calibrations must be within 2% of the span value...

MPU01072



Calibration Drift

MS1/ Manitowoc PU
Manitowoc, Wi
'$20 Boiler Stack

8/6-7/2012
Test 1L
0,
Pre- Post- %
Cal cal Drift
Initial _ Bias Final Bias Avg. of Span -

1 Zero 0.04 | 0.00% | 0.06 | 0.09% | 0.05 0.09%
Upscale | 11.08 | 0.00% | 11.07 | -0.05% | 11.08 -0.05%

2| Zero | 006 | 0.09% | 006 | 0.09% | 0.08 |. d.oo%.
Upscale | 11.07 | -0.05% | 11.12 | 0.19% | 11.10 0.24%

3 Zero 0.06 [ 0.09% | 0.07 | 0.14% | 0.07 0.05%
Upscale | 11.12 | 0.19% | 11.15 | 0.33% | 11.14 0.14%

4|  Zero 007 | 0.14% | 007 | 0.14% | 0.7 0.00%
Upscale | 11.15 | 0.33% | 11.19 | 0.52% | 11.17 0.18%

5 Zero., 007 | 0.14% | 0.06 | 0.09% | 0.07 -0.05%
Upscale | 11.19 | 0:52% | 11.09 | 0.05% | 11.14 -0.47%

6 Zero 0.06 | 0.09% | 0.07 | 0.14% | 0.07 0.05%
Upscale | 11.09 | 0.05% | 11.06 | -0.09% | 11.08 | -0.14%

7 Zero 0.07 | 014% | 0.06 | 0.09% | 0.07 -0.05%
Upscale | 11.06 | -0.09% | 11.07 | -0:05% | 11.07 0.05%
8| Zero 0.06 | 0.09% | 007 | 0.14% | 0.07 0.05%
Upscale | 11.07 | -0.05% | 11.06 ’,~0.09% 11.07 -0.05%

9 Zero 0.07 | 014% | 0.07 | 0.14% | 0.07 0.00%
Upscale | 11.06 | -0.09% | 11.08 | 0.00% | 11.07 0.09%

10| zero 007 | 014% | 0.06 | 0.00% | 007 | -0.05%
Upscale | 11.08 | 0.00% | 11.07 [ -0.05% | 11.08 -0.05%

Cylinder Analyzer

Value Value
Zero 0.00 % | 004 % ]
Upscale | 11.08 % [ 11.08 % ]
Span [ 21.20 % [ 21.20 % |

** Al Drift Calibrations must be within 3% of the span value...
** All Bias Calibrations must be within 5% of the span value...

MPU01073



Caiibration Drift

MS1/ Manitowoc PU
Manitowoc, Wi
$20 Boiler Stack

8/6-7/2012
! Test 1L
CO,
: Pre- Post- %
i Cal Cal Drift
| Initial Bias  Final Bias  Avg.  of Span
l 1 Zero 0.01 0.00% 0.03 0.12% 0.02 0.12%
o Upscale | 856 | 0.00% | 8.52 |-0.24% | 854 | -0.24%
1 2] zero 0.03 | 0.12% | 0.01 | 0.00% | 002 | -0.12%
Upscate 8.52 -0.24% 8.56 0.00% 8.54 0.24%
3 Zero ' 0.01 0.00% 0.02 0.06% 0.02 0.06%
L Upscale 8.56 0.00% 8.‘56 O.OO%A 8.56 0.00%
j 4 Zero 0.02 | 0.06% | 002 | 0.08% | 0.02 | 0.00%
Upscale 8.56 0.00% 8.58 0.12% 8.57 0.12%
i 5 Zero 0.02 0.06% 0.01 | 0.00% 0.02 -0..06% )
L Upscale | 8.58 | 0.12% | 8.53 |-0.18% | 8.56 | -0.28%
i & Zero 0.01 0.00% 0.01 0.00% 0.01 0.00%
|
Upscale 8.53 -0.18% 8.52 | -0.24% | 8.53 -0.06%
‘ 7 Zero 0.01 0.00% 0.01 0.00% 0.01 0.00%
} Upscale 8.52 -0.24% 8.50 | -0.35% 8.51 -0.12%
‘ 8 Zero 0.01 0.00% -0.04 } -0.290% | -0.02 -0.29%
é Upscale 8.50 -0.35% 848 | -0.47% ] 8.4% -0.12%
: 9| zero | -0.04 | -020%| -0.02 |-0.18% -0.03 | 0.12%
i Upscale 8.48 -0.47% 8.49 | -0.41% 8.49 0.06%
10 Zero -0.02 | -0.18% 0.01 0.00% -0.01 0.18%
] Upscale 8.49 -0.41% 8.58 0.00% 8.53 0.41%
Cylinder Analyzer
Value- Response
¢ Zero [ 000 ppm | 001 pom |
' Upscale | 8.54  ppm | 856 ppm |
| Span [ 17.00 ppm [ 17.00 ppm |

** All Drift Calibrations must be within 3% of the span value...
** All Bias Calibrations must be within 5% of the span value...

(U8
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Calibration Drift

MS! / Manitowoc PU
Manitowoc, W1
520 Boiler Stack

8/6-7/2012
Test 1L
Nox
Pre- Post- %

Cal Cal Drift
Initial Bias  Final Bias Avg. of Span

1 Zerc 0.06 0.00% 0.21 0.06% 0.14 0.06%
Upscale | 113.50 | 0.00% | 113.80 | 0.12% 113.65 0.12%

2 Zero 0.21 0.06% | 0.24 0.07% 0.23 0.01%
Upscale | 113.80 | 0.12% | 114.40 | 0.36% i14.10 0.24%

3 Zero 0.24 0.07% 0.09 0.01% 0.17 -0.06%
Upscale | 114.40 [ 0.36% | 113.80 | 0.12% 114.10 -0.24%

4 Zgro 0.09 | 0.01% | 0.21 | 0.06% 0.15 0.05%
Upscale 113.80 | 0.12% 113.’;30 -0.08% 113.55 -0.20%

5 Zero 0.21 0.06% 0.22 0.06% 0.22 0.00%
Upscale | 113.30 | -0.08% | 114.40 | 0.36% 113.85 0.44%

6 Zero | 022 | 006% | 021 | 0.06% 0.22 0.00%
Upscale | 11440 | 0.36% | 114.10 | 0.24% | 114.25 -0.12%

7 Zero 0.21 | 0.06% 0.18 0.05% 0.20 -0.01%
Upscale | 114.10 | 0.24% | 113.40 [ -0.04% | 113.75 0.28%

8 Zero 0.18 0.05% 0.21 0.06% 0.20 0.01%
. Upscale | 113.40 | -0.04% [ 113.50 | 0.00% 113.45 0.04%

9 Zero 0.21 0.06% | -0.09 | -0.06% 0.06 -0.12%
Upscale | 113.50 | 0.00% | 113.80 | 0.12% | 113.65 0.12%

10 Zero -0.09 [ -0.06% | -0.06 | -0.05% -0.08 0.01%
Upscale | 113.80 | 0.12% | 114.10 | 0.24% | 113.95 0.12%

Cylinder Analyzer
Value Response
Zero 0.00 ppm | 0.06 ppm |

Upscdle | 113.70

ppm | 113.50 ppm

Span [ 251.00

ppm___ | 251.00 ppm

l

** All Drift Calibrations must be within 3% of the span value...
** All Bias Calibrations must be within 5% of the span value...

MPU01075



Calibration Drift

MSI / Manitowoc PU
Manitowoc, WI
S20 Boiler Stack

** All Drift Calibrations must be within 3% of the span value...
** All Bias Calibrations must be within 5% of the span value...

8/6-7/2012
Test 1L
80,
Pre- Post- %
Cal Cal Drift
Initial Bias Final Bias Avg. of Span
1 Zero 0.37 0.00% 0.46 0.04% 0.42 0.04%
‘ Upscale| 117.70 | 0.00% | 118.20 | 0.20% 117.95 0.20%
2 Zero 0.48 0.04% 0.17 | -0.08% 0.32 -0.12%
Upscale| 118.20 | 0.20% | 117.70} 0.00% 117.95 -0.20%
3 Zero 017 | -0.08% | 0.33 |-0.02% 0.25 0.06%
Upscale| 117.70 | 0.00% | 117.80 | 0.08% 117.80 0.08%
4 Zero 0.33 |-0.02% | 0.27 |-0.04% 0.30 -0.02%
Upscale| 117.90 | 0.08% | 117.90 | 0.08% | 117.80 0.00%
5 Zero 0.27 | -0.04% » 0.46 0.04% 0.37 0.08%
Upscale| 117.80 | 0.08% | 118.20 | 0.20% 118.05 0.12%
6 Zero 0.48 0.04% 0.19 | -0.07% 0.33 -0.11%
Upscale| 118.20 | 0.20% | 118.80 | 0.44% 118.50 0.24%
7 Zero 0.19 | -0.07% | 0.37 0.00% 0.28 0.07%
Upscale 118.50 .0.44% 119.30 | 0.64% 118.05 d.ZO%
8 Zero 0.37 0.00% 0.30 | -0.03% 0.34 -0.03%
Upscale| 119.30 | 0.64% | 119.40 | 0.68% | 115.35 0.04%
9 Zero 0.30 -0.03% | 0.25 | -0.05% 0.28 -0.02%
Upscale| 119.40 | 0.68% | 118.80 0.44% 119.10 -0.24%
10 Zero 0.25 | -0.05% | 0.33 | -0.02% 0.29 0.03%
Upscale| 118.80 | 0.44% | 118.10 | 0.58% 118.85 0.12%
Cylinder Analyzer
Value Response
Zero | _0.00 ppm 0.37 ppm |
Upscale| 117.80 ppm 117.70 ppm |
Span [ 251.00 ppm | 251.00 ppm |
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interpoll Laboratories
(763) 786-6020

Stationary Gas Turbine Nox Determination
Method 20 NO, to NO Converter Efficiency Datasheet

Job MSI / Manitowoc PU
Source $20 Boiler Stack
Date 8/6-7/2012
Operator Rory Eiynck / Andrew Strong
Analyzer TECO Model 42i-LS (NOx)
Analyzer SIN 615216893
NOx
Time (min) Response
10:30 PM 57.415
10:31 PM 57.328
10:32 PM 57.377
10:33 PM 57.434
10:34 PM 57.403
10:35 PM 57:520
10:36 PM 57.534
10:37 PM 57.440
10:38 PM 57.469
10:39 PM 57.422
10:40 PM 57.438
10:41 PM 57.404
10:142 PM 57.375
10:43 PM 57.320
10:44 PM 57.329
10:45 PM - 57.314
10:46 PM 57.469
10:47 PM §7.521
10:48 PM 57.545
10:49 PM 57.544
10:50 PM 57.384
10:51 PM 57.454
10:52 PM 57.535
10:53 PM 57.448
10:54 PM 57.321
10:55 PM 57.328
10:56 PM 57.411
10:57 PM 57.382
10:58 PM 57.413
10:59 PM 57.437
Highest Peak Value 57.54
Percent Drift 0.2%
System Pass of Fail PASS

Instructions: Add mid-level gas to a leak-free Tedlar bag. Dilute the gas with 20.9% Oxygen to approximately
1:1. Then immediately aftach the bag to the instrument and record the Nox Reponses for 30 minutes. The system is
OK if the response at the end is less than 2.0 % of the highest response.

NO2 to NO Converter Efficiency

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
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INTERPOLL LABORATORIES, INC.
(763) 786-6020

EPA Appendix A Stratification Test

Job: : MSI / Manitowoc PU Date: . 8/6—7)2012

Source: S20 Boiler Stack Personnel: Rory Eiynck / Andrew Strong
Test L Bar. Press. (in. Hg) 29.31
PDT Number 85/138
Measurement Response Time: 113 seconds
Stack Diameter 168.00 in. PortLength in. 14.00
Fraction Distance Distance s02 Nox 02 CO,
Traverse of From Stack From End Time ppm ppm % %
Point Diameter Wall (in.) of Port (in.) (min) {wet) (wet) (dry) (wet)
1 0.17 28.00 42.00 23:10 84.40 40.02 14.03 5.97
2 0.50 84.00 © 98.00 23:17 71.14 42.44 14.09 5.93
3 - 0.83 140.00 154.00 . 23:24 86.02 4236 | 14.05 6.06
Average 80.52 41.61 14.06 5.98
-~
Largest Value 86.02 42.44 14.09 6.06
Smallest Value - 71.14 40,02 ©  14.03 5.93
%Deviation 20.93% 6.04%  0.42%  2.20%

* A three point traverse was used for each test run.
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MSI / Manitowoc PU

Manitowoc, Wi
S20 Boiler Stack

8/6-7/2012

Stratification Test Data

Time SO, ppm, W Nox ppm, w %0, d % CO,, w
23:10:00 94.89 39.23 13.71 6.19
23:11:00 95.38 40.69 13.75 6.16
23:12:00 96.20 41.38 13.76 6.23
23:13:00 89.51 41.42 13.69 6.30
23:14:00 87.19 40.01 13.77 6.21
23:15:00 67.31 37.74 14.95 5.21
23:16:00 60.32 39.70 14.60 547
Average 84.40 40.02 14.03 5.97

Time SO, ppm, W Nox ppm, w %0,,d % CO,, w
23:17:00 59.94 38.66 14.69 542
23:18:00 63.67 37.53 14.20 5.82
23:19:00 68.41 44.69 13.81 6.16
23:20:00 73.63 44 .88 13.89 6.06
23:21:00 74.05 43.41 13.96 6.01
23:22:00 77.77 45.08 13.91 6.05
23:23:00 80.48 42.84 14.18 5.98
Average 71.14 42.44 14.09 5.93

Time SO, ppm, w Nox ppm, w %0,,d % CO,, w
23:24:00 87.61 42.38 14.34 6.11
23:25:00 97.17 41.71 14.17 6.07
23:26:00 94.21 42.94 14.08 5.98
23:27:00 88.76 * 44.86 14.16 5.99
23:28:00 82.00 40.50 14.26 5.80
23:29:00 85.15 42.52 13.98 5.99
23:30:00 67.26 41.61 13.39 6.46
Average 86.02 42.36 14.05 6.06

8
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1iS! / Manitowoc PU
Manitowoc, WI
S20 Boiler Stack
8/7/2012
Test 1M

CO, (TE! Model 416i)

Cylinder | Analyzer Span %

Value Response | Difference| Value of
(ppm) _(ppm) {ppm) (ppm) Span
Zero 0.00 0.03 0.03 17.00 0.18
Mid Level 8.54 8.56 0.02 17.00 0.12
High Level| 17.00 17.22 0.22 . 17.00 1.29

0, (Servomex Series 1400)

Cylinder | Analyzer Span %

Value | Response | Difference| Value of
(ppm) (ppm) (ppm) {(ppm) Span
Zero . 0.00 0.08 0.06 21.20 0.28
Mid Level 11.03 11.07° 0.04 21.20 0.19
High Level| 21.20 21.21 0.01 21.20 0.05

=== ANl Calibrations must be within 2% of the span value...
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Calibration Drift

MSI/ Manitowoc PU
Manitowoc, Wi
$20 Boiler Stack

** Al Drift Calibrations must be within 3% of the span value...
** All Bias Calibrations must be within 5% of the span value...

10

8/7/2012
Test 1M
0,
Pre- Post- %
Cal cal Drift
Initial Bias Final Bias Avg. of Span
1 Zero 0.06 0.00% 0.07 0.05% 0.07 0.05% F
Upscale 11.97 0.00% | 11.13 | 0.28% | 11.10 0.28%
. 2 - Zerro 0.07 0.05% 0.0; 0.05% 0.07 0.00%
Upscale 1113 ) 0.28% | 11.13 | 0.28% 1143 6.00%
3 Zero 0.07 | 0.05% 0.07 0.05% 0.07 0.00%
Upscale 1113 | 0.28% | 11.13 | 0.28% 11.13 0.00%
4 Zero 0.07 0.05% 0.06 | 0.00% 0.07 -0.05%
Ubsca!e 1118 | 0.28% | 11.11 | 0.19% | 11.42 -0.69%
5 Zero 006 | 0.00% | 006 | 0.00% | 0.08 | 0.00%
Upscale 11.‘1‘1 0.18% [ 1111 { 0.19% 11.11 - 0.00% .
6 Zero 0.06 0.00% 0.06 6.00% 0.06 0.00%
Upscale | 1111 | 0.19% | 11.11 | 0.19% 11.11 0.00%
7 Zero 0.06 0.00% 0.06 0.00% 0.06 0.00%
Upscale 1141 | 019% | 11.41 ' 0.49% [ 11.11 0.00%
8 Zero 0.08 0.00% 0.06 0.00% 0.06 0.00%
Upscale 1111 | 0.19% [ 11.11 | 0.19% 11.41 0.00%
9 Zero 0.06 0.00% 0.06 0.00% 0.06 0.00%
Upscale 1111 § 019% | 11.11 | 019% | 11.11 0.00%
10 Zero 0.06 0.00% 0.06 0.00% 0.06 0.00%
Upscale 1141 1 0.19% [ 1111 ]| 0.19% | 11.41 0.00%
Cylinder Analyzer 4
Zero [ﬁ%%% [ %‘%ﬁ % |
Upscale [ 11.03 % [ 11.07 % |
Span [ 2120 % [212 % ]
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Calibration Drift

MSi/ Manitowoc PU
Manitowoc, WI
$20 Boiler Stack .

8/7/2012
Test 1M
CcOo, )
Pre- Post- %
Cal " Cal Drift
Initial Bias  Final Bias Avg. of Span
1 Zero 0.03 0.00% 0.05 0.12% 0.04 0.12%
Upscale 8.56 0.00% 8.61 0.29% 8.59 0.29%
2 Zero 0.05 0.12% 0.05 0.12% 0.05 ~ 0.00%
Upscale 8.61 0.29% | 8.61 0.26% | 8.61 ‘0.00%
3| Zero 005 | 0.12% | 005 | 012% | 0.05 | 0.00%
Upscale 8.681 0.29% 8.61 0.28% 8.61 0.00%
4 Zero 0.05 0.12% 0.05 0.12% 0.05 0.00%
Upscale 8.61 0.28% 8.56 0.00% 8.58 -0.29%-
5 Zero 0.05 0.12% 0.05 0.12% 0.05 0.00%
Upscale 8.56 0.00% 8.56 0.00% 8.56 0.00%
6 Zero 0.05 0.12% 0.05 0.12% 0.05 0.00%
Upscale 8.56 0.00% 8.58 0.00% 8.56 0.00%
7 Zero 0.05 0.12% 0.05 0.12% | _0.05 0.00%
Upscale | 8.58 0.00% 8.56 0.00% ‘8.55 -~ 0.00%
] Zero 0.05 0.12% 0.05 0.12% 0.05 0.00%
Upscale 8.56 0.00% 8.56 0.00% 8.56 0.00% -
9 Zero 0.05 0.12% 0.05' 0.12% 0.05 0.00%
Upscale 8.56 0.00% 8.56 0.00% 8.56 0.00%
10 Zero 0.05 0.12% 0.05 0.12% Q.05 0.00%
Upscale 8.56 0.00% 8.56 | 0.00% 8.56 0.00%
Cylinder ' Analyzer
Zero [_% ppm [R%iog&ppm |
Upscale | 854 ppm | 856 ppm - |
Span [ 17.00 ppm [ 17.00 ppm |

** All Drift Calibrations must be within 3% of the span value...
** Al Bias Calibrations must be within 5% of the span value...

11
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MSI / Manitowoc PU
Manitowoc, WI
520 Boiler Stack
81712012
Test 1H

CO, (TEI Model 410i)

Cylinder | Analyzer Span %o

Value Response | Difference| Value of
\ (ppm) (ppm) (ppm) (ppm) | Span
Zero 0.00 0.05 0.05 17.00 0.29
Mid Level 8.54 8.56 0.02 17.00 - 0.12
.High Level| 17.00 17.22 0.22 17.00 1.29

0, {Servomex Series 1400)

Cylinder | Analyzer Span %

Value. | Response | Difference| Value of
(ppm) (ppm) (ppm) (ppm) Span
Zero 0.00 0.06 0.06 21.20 0.28
Mid Level 11.03 11.11 0.08 21.20 0.38

High Level 21.20 21.32 0.12 21.20 0.57 .

**** All Calibrations must be within 2% of the span value...

12
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Catibration Drift

MS!/ Manitowoc PU
Manitowoe, Wi
S$20 Boiler Stack

8/7/2012
Test 1H
. 02 . .
Pre- Post- %
Cal cal Drift
Initial Bias Final Bias Avg, of Span
1 Zero 0.06 | 0.00% | 0.07 | 0.05% | 0.07 o.o.s%
Upscale | 11.11 | 0.00% { 11.11 | 0.00% | 11.11 0.00%
2| zero 0.07 | 0.05% | 007 | 0.05% | 0.7 0.00%
Upscale | 11.11 | 0.00% | 11.11 | 0.00% | 11.11 0.00%
3 Zero 0.07 | 0.05% | 0.07 | 0.05% | 0.07 0.00%
Upscale | 1111 | 0.00% | 11.11 | 0.00% | 11.11 0.00%
4 Zero 0.07 ‘ 0.05% | 0.06 o.oo% 0.07 -0.05%
Upscale | 11.41 | 0.00% | 11.10 | -0.05% | 11.11 -0.05%
5 Zero 0.06 | 0.00% | 0.06 | 0.00% | 0.06 0.00%
Upscale | 11.10 | -0.05% | 11.10 | -0.05% | 11.10 0.00%
6 .Zero 0.06 | 0.00% | 0.08 | 0.00% | 0.08 0.00%
Upscale | 11.10 | -0.05% | 11.10 | -0.05% | 11.10 0.00%
7 Zero 0.06 | 0.00% [ 0.07 | 0.05% | 0.7 0.05%
Upscale | 11.10 | -0.05% | 11.12 | 0.05% | 11.11 0.09%
8 Zero 0.07 0.05% 0.07 i 0.05% 0.07 0:00%
Upscale | 11.12 | 0.05% | 11.12 | 0.05%. | 11.42 0.00%
3 Zero 0.07 10.05% | 0.07 | 0.05% | 0.07 0.00%
Upscale | 11.12 | 0.05% | 11.12 | 0.05% | 11:12 0.00%
10 Zero 007 | 0.05% | 007 | 0.05% | o007 0.00%
Upscale | 11.12 | 0.05% | 11.12 | 0.05% | 11.12 0.00%
Cylinder Analyzer
Value Value
Zero | 000 % | 0068 % I
Upscale | 11.03 % [ 1111 % I
"span [ 2120 % [ 212 % ]

** All Drift Calibrations must be within 3% of the span value...
** All Bias Calibrations must be within 5% of the span value...

13
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Calibration Drift

1Sl / Manitowoc PU

Manitowoc, Wi
S20 Boiler Stack
8/7/2012
Test 1H
CcQo,
Pre- Post- %
Cal Cal . Drift
Initial Bias Final Bias Avg,  ofSpan
1 Zero 0.05 | 0.00% | 0.06 | 0.06% | 0.06 0.06%
Upscale | 856 | 0.00% | 859 | 0.18% | 8.58 0.18%
2 Zero 0.06 | 0.06% | 0.06 | 0.06% | 0.06 0.00%
Upscale | 859 | 0.18% | 859 | 0.18% | 8.59 0:00%
3 Zero 0.06 | 0.06% | 008 | 0.08% |- 0.06 0.00%
Upscale | 859 | 0.18% | 859 | 0.18% | 8.59 0.00%
4 Zero 0.06 | 0.06% | 0.05 | 0.00% | 0.05 -0.06%
_Upscale | 859 | 0.18% | 853 | -0.18% | 8.56 | -0.35%
5 Zero 0.05 | 0.00% | 0.05 | 0.00% | 0.05 0.00%
Upscale 853 |{-018% | 8.53 | -0.18% | 8.53 . 0.00%
6 Zero 0.05 | 0.00% | 0.05 | 0.00% | 0.05 0.00%
Upscale | 853 | -0.18% | 8.53 | -0.18% | 8.53 0.00%
7 Zero 0.05 | 0.00% | 0.02 | -0.18% | 0.04 -0.18%
Upscale | 8.53 | -0.18% | 8.57 | 0.06% | 8.55 0.24%
8 Zero 0.02 | -0.18% | 0.02 | -0.18% | 0.02 0.00%
Upscale | 8.57 | 0.06% | 857 | 0.06% | 857 | 06.00%
9| Zero | 002 |-018%| 002 |-018%| 002 | 0.00%
Upscale | 857 | 0.06% | 857 | 0.06% | 8.57 0.00%
10 Zero 0.02 |-0.18% |  0.02 | -0.18% | 0.02 0.00%
Upscale | 857 | 0.06% | 857 | 0.06% | 8.57 0.00%
Cylinder Analyzer
Value Response
Zero 0.00  ppm 0.05 ppm |
Upscale | 854 ppm 8.56  ppm |
Span [ 17.00 ppm | 17.00 ppm- |

** All Drift Calibrations must be within 3% of the span value...
** All Bias Calibrations must be within 5% of the span value...

14
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‘MSI/ Manitowoc PU
- Manitowoc, Wi
520 Boiler Stack

81712012
Run1-3
Time %0,, d % COp W
8:02 10.36 8.851
8:03 10.44 8.799
8:04 10.4 8.865
8:05 10.39 ©8.839
8:06 10.31 8.904
8:07 10.47 8.738
8:08 10.47 8.717 .
8:09 10.44 8.781
8:10 10.4 8.833
8:11 10.41 8.849
8:12 10.4 8.878
8:13 10.38 8.878
8:14 10.35 8.91
8:15 10.39 8.834
8:16 10.38 8.846
8:17 10.31 8.836
8:18 10.31 8.873
8:19 10.39 8.866
8:20 10.45 8.779
8:21 10.43 © 8799
8:22 10.46 8.761
8:23 10.54 8.668
8:24 10.33 8.783
Average 10.400 8.821
L3
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APPENDIX E

CALIBRATION GAS CERTIFICATION SHEETS
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[SO 3001:2008

CERTIFICATE OF ANALYSIS

Linde SPECTRA Environmental Gases, 80 Industrial Drive, Alpha, NJ 08865

EPA PROTOCOL MIXTURE

‘ PROCEDURE # : G1
- PGVP ID#: 112012 GAS CODE: SNC
: CUSTOMER: HAMMOND . CYLINDER # : CC-127408
- SALES#E: 501103829 CYLINDER PRES: 2000 PSIG
S PROD#: 1218583 CYLINDER VALVE: CGA 8560
] P.O#: 4501103829 CYLINDER SIZE: 24
: © MATERIAL# - 24086350 CYLINDER MATERIAL: Aluminum
CERTIFICATION DATE: 11-Jun-2012 GAS VOLUME: 4000 Liter
EXPIRATION DATE: 11-Jun-2014 BLEND TOLERANCE: 5% Relative
. PAGE: 1of1
CERTIFICATION HISTORY
! DATE OF MEAN CERTIFIED ANALYTICAL
“ COMPONENT ASSAY CONCENTRATION| CONCENTRATION ACCURACY
o Carbon Monoxide 31-May-2012 111.3 ppm 111.6 ppm +- 1%
o 11-Jun-2012 112.0 ppm : :
Nitric Oxide 04-Jun-2012 113.8 ppm 113.7 ppm - 1%
" .11-Jun-2012 113.5 ppm -
NOx 113.7 ppm Reference Vaiue Only|-
Sulfur Dioxide 04-Jun-2012 117.6 ppm 117.8 ppm +- 1%
: 11-Jun-2012 118.0 ppm :
BALANCE _ Nitrogen
N PREVIOUS CERTIFICATION DATES: None
‘REFERENCE STANDARDS )
: COMPONENT SRM/NTRNM# CYLINDER# CONCENTRATION
5 Carbon Monoxide - GMIS-1 cc-275083 500 ppm
Nitric Oxide GMIS-1 CC-143752 254 ppm
Suifur Dioxide GMIS-1 CC-1183564 355 ppm
INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL # - DETECTOR CALIBRATION
DATE(S)
" Carbon Monoxide Horiba VIA-510 570423011 NDIR 01-Jun-2012
‘Nitric Oxide CAI 400-CLD BL0OS004 Cheml 24-May-2012
Sulfur Dioxide Horiba VIA-510 851221093 NDIR 04-Jun-2012

THIS STANDARD IS NIST TRAGEABLE. IT WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD iF THE CYLINDER PRESSURE IS LESS THAN 150 PSIG. '

/
ANALYST: m%

DATE:

11-Jun-2012

— Linde Gas North Arﬁer]ca LLC
Q JUSTIN KuTtZ _

(308) 328-5700 Main (908) 329-5740 Fax
www.Lindeus.com ’
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CERTIFICATE OF ANALYSIS

EPA PROTOCOL MIXTURE

, PROCEDURE # : G1
PGVP ID#: 112012 GAS CODE: 0C2
CUSTOMER: HAMMOND CYLINDER # : CC-106969
"SALES#: 501117489 CYLINDER PRES: 2000 PSIG
PROD#: 1222894 CYLINDER VALVE: CGA 590
P.Of: 4501117489 CYLINDER SIZE: 2A
WMATERIAL#: 24086339 CYLINDER MATERIAL: Aluminum™
CERTIFICATION DATE: 12-Jul-2012 " GAS VOLUME: 4000 Liter
EXPIRATION DATE: 12-Jul-2015 BLEND TOLERANCE: 5% Relative
) PAGE: 1 of 1
CERTIFICATION HISTORY ‘
DATE OF MEAN CERTIFIED ANALYTICAL
COMPONENT ASSAY CONCENTRATION| CONGENTRATION ACCURACY
Carbon Dioxide 12-Jul-2012 8.54 % 8.54 % +- 1%
Oxygen 12-Juk-2012 11.03 % 11.03 % +-1%
BALANCE “Nitrogen
PRE‘:IOUS CERTIFICATION DATES: None
REFERENGE STANDARDS .
CEMPONENT SRM/NTRM# CYLINDER# | CONCENTRATION
Carbon Dioxide GMiS-1 CGC-109§78 9.98 %
__Oxygen NTRM-82659Y . cc-237244 24.52 %
INSTRUMENTATION )
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION’
’ DATE(S) .
Carbon Dioxide CAI-300 S03001 NDIR ~ 10-Jul-2012
Oxygen CAI-300 S03001 PM ~ 28-Jun-2012

THIS STm)‘ARD IS NIST TRACEABLE. [T WAS CERTIFIED ACGORDING TO THE EPA PROTOCOL PROCEDURES.
DO NOT USETHIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 150 PSIG.

N\

ANALYST?

MATTHEW JACKSON

(908).329-9700 Main’ .
www.L-indeus.com

'.Lindé Gas North America LLC

2

{908) 329-9740 Fax

DATE:

12:Jul-2012
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ustrial Drive, mip..

iSO 9001:2008 Linde SPECTRA Environmental Gases, 80 |

CERTIFICATE OF ANALYSIS - EPA PROTOCOL MIXTURE
' : , ' PROCEDURE # : G1
- PGVP ID#: 112011 - GAS CODE: 0OC2
CUSTOMER: Linde Hammond Plant o ' CYLINDER #: CC-75412
SALES#: ' 108158693 : , CYLINDER PRES: 2000 PSIG
. PROD#: 1180101 : - CYLINDER VALVE: CGA 580
! P.O#: 4501778098 : CYLINDER SIZE: 2A -
MATERIAL#: . 24090596 CYLINDER MATERIAL: Aluminum
~ CERTIFICATION DATE: 03-Jun-2011 . : GAS VOLUME: 4000 Liter
' EXPIRATION DATE: 03-Jun-2014 o BLEND TOLERANCE: 5% Relative
C ‘ h PAGE: 1of
CERTIFICATION HISTORY . : :
o i ' : DATE OF _ MEAN Jo- CERTIFIED =~ ANALYTICAL
j COMPONENT ASSAY CONCENTRATION| CONCENTRATION | ~ ACCURACY
Carbon Dioxide 03-Jun-2011 17.00 % T 17.00% +- 1%
| Oxygen 03-Jun-2011 212% 212% - 1%
. BALANCE Nitrogen

PREVIOUS CERTIFICATION DATES: None

REFERENCE STANDARD: .
COMPONENT - SRM/NTRM# CYLINDER# CONCENTRATION

_ Carbon Dioxide NTRM-981004 cc-79852 20.00% |
o Oxygen NTRM-82652X CC-83903 22.80 %
e [NSTRUMENTATION e et ‘ i o
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION
’ S ‘ DATE(S)
Carbon Dioxide CAl-300 /S03001 NDIR 12-May-2011
Oxygen CAl 300 S03001 PM 13-May-2011

THIS STANDARD IS NIST TRACEABLE. IT WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 150 PSIG.

ANALYSTm;ﬁm Lo DATE: _ 03-Jun-2011

MATTHEW JACKSON

(908) 328-8700 Main (808) 328-8740 Fax
www.Lindeus.com

0500 | 5 B
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SO 9001:2008 ' Linde SPECTRA Environmental Gases, 80 Industrial Drive, Alpha, NJ 08865

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE

PROCEDURE # : G1
PGVP ID#: 112011 GAS CODE: SNC
CUSTOMER: "LINDE GAS NORTH AMERICA CYLINDER #:-CC-131154
SALES#: 108553301 CYLINDER PRES: 2000 PSIG
PROD#: 1199023 CYLINDER VALVE: CGA 660
P.O# 4501795868 » CYLINDER SIZE: 2A
MATERIAL#: 24089260 ‘ . CYLINDER MATERIAL: Aluminum. _
CERTIFICATION DATE: 05-Dec-2011 GAS VOLUME: 4000 Liter
EXPIRATION DATE: 05-Dec-2013 : BLEND TOLERANGE: 5% Relative
PAGE: 1of 1.~
CERTIFICATION HISTORY , _ . L :
' DATE OF MEAN CERTIFIED ANALYTICAL
' COMPONENT ASSAY | CONCENTRATION- CONCENTRATION ACCURACY
Nitric Oxide 28-Nov-2011 250.7 ppm - 251 ppm /- 1%
05-Dec-2011 251.0 ppm
NOx . 251 ppm Reference Value Only
Sulfur Dioxide 28-Nov-2011 2512 ppm 251 ppm +-1%
05-Dec-2011 251.2 ppm
Carbon Monoxide 28-Nov-2011 252.9 ppm 253 ppm +- 1%
) 05-Dec-2011 . 252.5ppm
BALANCE Nitrogen

PREVIOUS CERTIFICATION DATES: None

REFERENCE STANDARDS o
COMPONENT SRM/NTRM# CYLINDER# | CONCENTRATION

Nitric Oxide GMIS-1 CC-143752 254 ppm
Sulfur Dioxide GMIS-1 . CC-197153 493 ppm
Carbon Monoxide GMIS-1. CC-118482 502 ppm

INSTRUMENTATION

COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION
PRI S e . ) . e R DATE(S)
. Nitric Oxide CAl 400-CLD 609004 - Cheml 14-Nov-2011
Sulfur Dioxide Horiba VIA-510 851221093 | NDIR 15-Nov-2011
Carbon Monoxide 1 Horiba VIA-510 570423011 NDIR' 07-Nov-2011

THIS STANDAF% 1S EI_SQACEABLE. IT WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROGEDURES.
DO NOT USE T} lg,,STANDARD-I- THE CYLINDER PRESSURE IS LESS THAN 150 PSIG.
J

ANALYST: Linde Gas North America LLC |
: MATTHEW JACKSON . C

DATE: 05-Dec-2011

(908) 328-8700 Main .(908) 329-9740 Fax
www.Lindeus.corZ

PV e
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GAS ANALYZER SPECIFICATIONS
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.intrqg%u';ﬁ_bn )
Specifications,

NO, and NO, concentratiofis to'the fiont panel display, the mﬂq’g-
outputs, and alio makes the datz available over the serial or ethernet

congecdon.

Displgy

Anclog Ouisuls: | )
‘Tlgiiar Cuteuts,

]—— Communicalicn Frotacsis

EREionEs,

05 Eicanzer .

(RO Kod]

Fow,
Sulteh

LT

Tzgnator

R em.r;L? an-
~Chgmibér:

frow,

” z_,‘f\-iode__
. Solerisis.

fH3seatber |

Naa—Na
Compverter:
{NO, Mode)

-

D3 EenvEetne/ e

‘Pump

Biure 14, Mude! 477 Lowi Sourcs Fiow Scheniatic

Tahiz 1-4, Model 421 Low ‘sgur;cetép‘eciﬁ'c'aﬁgns

002, 05.4,25, 10,20, 50, T00pam
- 00.5,1,2,5, 10,20 50, 10T, 150 g/m®

04,25, 10,20, 50, 100, 200,500 po

&4, 5. 10, 20,'50, 700,205, 508, 750 me/m?

£-0.2.1p 50 pam [0-1 to 5305 In exterfied rangs)

0-0:5'10 150 mig/m? [0°2 13 780 ;my/” 19 exterided ranges)
0.005 porm BMS (80 saiond averaging tmel

Pigset aiiges

Extended. iibes '

Cistor fanges:

‘ Zern fiofse -
'L.m_f.»f.srd&te.ciama fiit
Zefo 4iift {24y}

" Spaii Orift {24 o], |

. Respopse time
TNG/NG, mode)

0.5 pom (50 second avereging timel
- =~ 0005 Bl

=% full-scdleg

’fé sec-{T0:second-averaging fing] ‘ -

85 sec [60'secang averaging time]

315 sec 1300 sacond ayeraging fme).

477 Low Solice st Wemal  F2
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Intradyction

Specifications - : _ , _
55 . . ) ° i
Responsg time * 15 sec (10.second averaging time) ~
(NQ mode) © 65 sec.50 second aversging Line) ‘ -
. 305 se (300 second averaging time), ' | -
tingarity. % 1h-fullscale ey e
Sariiplé flow ratg; =25 ee/rmin. mEasured at a‘fnib'sriﬁeritjjr‘éséura ) —
Dper‘aﬁngjtempéram_ra 5-35. °C [may b be safely. operated over the rznge of B45: °CJ 3 » =
Power requirements iog \JAC @5yl R
» ~ TI5VAG @:50/60 Hi :
2205240 VAC '@Sﬂ[[ﬁﬂf K-
300 Wafs:
Priysical dimeasions - 16.75" (W) XBB2* (H) X28"(0) -
Weight . Appmximaie}y 55: s, -
Analogoutputs, - Bvaltagd diriputg; T-100 @V, 1Y, 5V, 10V (User Seleciablz, 5% of
full- sca]e over/under range 12 bmesolutmn user seléctablp’ for =
measurement input —
Digital pujiputs 1 powie fall relay Formi C, 10 digital ieféys Form A, iiser selectable! -~
alarm output, elay log)c 100 mA @700 VDC '
Digital inpists 16 u“(gltal inpus, ﬁser select piograniniable; TTL level, polled high ; B
Serial Ports © T 1RSZ32or RSJIBS with twa connectors, baud rate ?203—1 15700, . :
: data brts ‘parity; anid stop bits; potocols-E-Link, MODBUS and T~
st:eamlng data {ai! Lser selectable) i C
‘Ethemet connection RJ45 connectur'for was Fthemet connectlon‘ static or dypamic —
_TCP/I R addressmg .
*In noﬁ—ébgd;r;siﬁg endronments: Pesfofmania specifications: based on operation in- 15—35 “C range. u
et
("
N
¥
14 4Zeboi Source Insiuction Ml : ' . Themofedton Cogioration
2
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Specif]

Triaris Efectror Cofpaasan

CHHONS  Table 13, )Votel 437 Sperifications

tntroductics’

Specifications

Disploy.

L\firrg}-_ ’ —’_"“"Af\cllag -C')uipms; :
Assembly Digiicl Oulpuis -

E——-~¢umu‘gﬂ=:]tf‘un Profossls”

Electrbrifes

Cordénsing . /
S/ . PMT

11 Basg-Poss
Fiier —=

;F‘Q.,ﬂ‘—lgmp‘ R

-e—{/\\;ﬁ/i\’/”“/{‘//'t l [ Phalddelector

. Hydrocorbom NG et oo e
" Klgker “ Figp | Oetieal Chember
Sagzor

Sl e Prassirs
T 1] Transducer

Copitiary:

‘E“;hnu.'sl:‘.., S

s,

Figare 1-1, Mode! 43 Flow Schematit,

A

[y

Piaset rnges F005, 0,02, 05, 1,2, 5. 10 pp
© 340.2,05;1,2,5,10, 20,25 mg/m*
Eiendedrafgas 005,72, 5:10,20,50, 100
0Z:5,40.20, 50, 100,208, 750 mg/m?
Tostomranges:  0:0.05:0 10:;ppm (6:0;5.10108 pom n extendsd range]
007t Z5mg/m? {2 to 250'ma/m® o extendedrange)

Zergdise “1.0.ppb-RMS, {10 siond averaging tima)
-0:5 Tt AMS (B0 secttid averaging time)
025 ppb RS (300 sectiricgvscagmg time)

Lowerdetectable fimit 2.0 ppb{10 second gveraging time]
' . 1.onh {80 second geeraging time)
0.5:ppb 4300 second aversging fime}
ZepdiftiZbowt  <1ppd

S a % vkl

Responsetimefin 80 secddD senond averaging fims)
auomat mod] 110 seo {50 sgoond averaging fime]

320 36¢ {300 sebtndaviraging futis]
ety - EThaulksds <

A% Instochon Manual &3
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Intrpduction
Specificatigng

+4. 43¢ insiruction Sahud

Sample flow rate. 0.5 LM (standard}
) 1 [PM {optional)
Interfergnces (Tested at- less than lawer deTectable limitexcept for the following:
_ I6vely'sietifiet B EPAF  not e Piob; testett at 500 fpbiNi-Xylerie: telted at, 260, ppb H7O:
’fested at’Z% o reading
" Operating temperature, 20—30 °C {moy he safely operated over the range of 045 %¢)°
Power requitements 100-VAC.@ 50/60 1z
' 115'VAC:@ 50/80.Hz
220-240 VAC'@50/80 Hz
185wt

Physical dimérisions

178" W] K852 [ X237 D)

“Weight Approsimately 48 1bs:
Analog autputs: “Bvpltage outputs; 65100 mY, 1, 5, 10Y {user selectablel 5%6f
fulll-scalg over/under range, 17 bit resnlunon, Sl selectable for
. maasurement input -
Digital outputs 1-power fall relay Form C: 10 dlgn’cal relays Form A, ser selectable
alarm_output,refay logic, 160 mA @ 700.VDC
Digital irjpts 1tidligital ruts, user selgtt progiafiinable FIT Jeve, pulled higtr
" Serial Parts " 1RS-232 or RS-485 with o Ebnneciors, Batd tate 1200115200,
‘data bits, panty ‘and.sfop-bits; protoeals: C-Link; MODBUS, dnd N
. <ireammg data (al] user’ se[ectabkej '
" Ethernkt Conngttion RU45 connector for T0Mbs Ethiemet canettion, static:or dynamic

TGP/IP; addressmg

*Iri'non cnndensmg enwmnment& ‘Performarice Specifications based o opera’nnn within 20-30 °C range.

Tahfe i ’\!Iodej 43z Optmnal Penneatmn Dven Spemﬁcatmns

_ Temperaturs coiro! ; }
Tempefatire smbmty iTll oL ‘ - ;
Warm-t i Vo (petmestion device can'take 24 10 48 hours to stabiiize) |
Camiar. gasﬂnw > 70'sec/min :

' Chamber 5izg B Adtenty perméatinn tibes dp fo 8 ¢ intotal Btk emi

diameter- .

‘ Temperatuss range 20-30 ¢ ,
thslcal fimensions-—_ Containgd side fhe Modal‘ 4% .
"Fower requiremants. 120 VAT @ 50/80 Hz, 5L watts {in adg:iltsnn it} the standard Muu‘ral

R pre
Weight Auprokiniatedly 5 Jbs. fin-additicn 1 the sigihgiéfd Motel 43+
Thermp Elettron Carporation
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Cagill ary;

Figure.1+1. Model 410iFlow Sehematie

Tahlg. i1 Model 410 Specifications

O3

200, 500 1000, 2069, 5000, 1000 pm
High [l 5:0.5:1, 2,5, 10; 20,25%

Custom ranges,

S‘tandarid::G"fZQﬂiO 10000 ppm-
High Level; 0-0.5.10 25%:

Zeronise

-Standard: 0.5 ppri RMS (80 secdnd avefaging timie)

Highi level: 20 ppin RM&(SO sec:nnd averaging hmes)

it deteetable

Jithtt

Starmard i ;me

' ngh Level: 40 ppmr ‘

" Zaro it 74 hou)

=1.0pom

 Spiahedrift 24 Hour)

£ 2% Spah conekififation

Resporse time:!

*80 seconds (SE}'Secand ‘erwerag’mgﬁme}

. Uioearity,

" Sarh fow

1DLP£\f

“Opafating temperatore

TET

MiotEd 4107 Inshroction Mamat 13
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Ftroduction - ) . 4
Specifications . S : —

Powerrequirements 100VAC @ 50/60 Hz o S—
: 115.VAC-@ 50/80 Hz ) .
220-240 VA @:50/60Hz '
275 watts -
Phijical dithensions” - 46.75" (W] X862 (M) X23"(D) "”’
Wer_ght .Approxnmately 39 s ~
 Kinalog outputs T8 voltage oufpyfs; 0-100mY, T, 5,1 D\/ (User sgf ec*sablej 5% af " -
full—scale U\'er/underrange i2 bltresolutlon user se[ectabla fr}r e
. i ‘measurement input _‘.,
Digital outputs ‘ 1pDWBrfal relay.Form C, 10 digitdl relays Fonm A, usér se ectable
) alan’n DUU}UT TElay: Iogmb 100mA@ 200: voe | :
Digitalpits . 16 digifal mpqts.! ugérsélsct proQ_famm?-_bn_g,:.m.leiigé.L' piil et high 2
Serial Ports ' "1 RS-23Z 61 RS-485 with twb coriattors, baud fate 1200-1 15200, .
Protocols: G:Link, MODBUS, and-strzarming data (all usef: e
salec‘cable) ol
Ethgimt torngction R U5 Confector Tor 10Mbs Efhernel coneciar stats o dynamxc il
“TEP/IP-addressing: : i
- ;W’} i '
[ .
L ;
o
wt

& Wodel £ frstiution Mani Therm Becron Corparsiion
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"Repeatability:

MODEL 1420 SERVOMEX PARAMAGNETIC O, ANALYZER SPECIFICATIONS

Drift

Outpats
Display

Output

Option -

Flow alarm output

Sample Requirements
Condition

Tolet pressure

Flove rate

" Filtering

Response time

Tnletivent connections

" Better than + 0.2% O2 under constant conditions

Less than 0.2% 02 per week under constant
conditions. (Bxcluding variation due to barometric
pressure’ changes; reading is proportional to
barometric pressure I

3% d.lgl’[ LCD readmg 0.0 to IOO 0% oxygcn with
over range capability

0 to IV (non-isolated) for 0 to 100% oxygen - -
available on ‘D’ type connector located on the back °
panel of the instrument. Output lmpedemoe is less
than 10 ohrns. .

4 —20mA isolated, Max impedance 500 ohms .

Change over relay conmtact rated at
3A/115V ac, 1A/240V ac or 1A/28V de. 4
sets of single pole changeover contacts.
Alarm becomes active when sample gas
flow through the analyzer fails

Clean, dry gas with dew point 5 deg C below
ambient temperature

0.5 1o 3 psig (3.5 to 21kPa). Inlet pressure
changes within this range will changs the
reading by less than 0.1% O2. May be -
operated up to 10 psig (70kPa) Wmh degraded
stability

1.5 1o 6 litres/minute approximetely depending
on sample pressure

0.6 micron replaceable filter integral to the
antomaﬁc ﬂow confrol device.

Less than 15 secs. To 0% at an mlet pressure

of3 psig (2 lkPa)

. % inch OD tube (stzinless stes]) suitable for

- 6mm ID fexible tubing or % inch OD

Z\Ward\Methods\Anatyzer Spees\Ditution Trailen\Sarvomex 02 dos

compression Sttings.

MPU01099




Materials exposed to the sample

Stainless steel, Pyrex glass, brass, platinum,

. Epoxy resin, viton, polypropylene and glass

Physmal Ch ara cteristics
Case

Case CIas_siﬁcaﬁou

Weight

Electrical
AC Supply

fibre filter

Steel and alummum finished in epoxy powder
paint.

IP 20 (IEC 529) when fitted into the Servomex

1400 series 19 inch case

10Kg (22 1b) approximately

110to 120VAC or 220 1o 240V AC, +£10%,

" 48 to 62Hz. Voltags selected by a voltage
- selector mtegfal to the IEC supply plug

Povver required

-Z:\WordWisthods\Analyzer Specs\Dilution Trailer\Servamex Q2.doc

ISVA maximum

MPU01100
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Average Data
Plant: Manitowoc Public Utilities
Interval: 1 Minute

Type: Roll

Report Period: 08/06/2012 23:10 Through 08/06/2012 23:20
Time Online Criteria: 1 minute(s)

Source ) o ) 8200 . ) ‘
Parameter - S20CPFLO: . S20FFACT S20PFLOW S20PVAC S20STEAM S20STEMP
(Unit) (SCFH)-. (MMBTU/CF) (KSCFM) (PSIAY (KLBSHR) . (DEGFAHRE)
08/06/12  23:10 3525,0040 71,8380 58.8 4573 88 ' 188.2
08706112 23:11 3,502,986.0 1,839.0 58.4 4573 82 187.8
08/06/12 2312 3,395,628.0 . 1,838.0 56.6 4.572 83 188.0
|08/06/12  23:13 3,389,983.0 1,839.0 56.5 4.571 86 188.4
08/06/12  23:14 3,571,544.0 1,839.0 59.5 4.571 80 189.7
08/06/12  23:15 3,334,748.0 1,838.0 55.6 4.573 88 190.2
0806112 2316 3,436,061.0 18390 573 4575 &0 1867
08/06/12  23:17 3,519,882.0 1,839.0 58.7 4,575 88 188.0
SRR R R TERG . e e e
osfos/12  23:19 3,526,758.0 1,839.0 58.8 4575 83 188.6
08/06/12  23:20 3,637,598.0 1,832.0 58.0 4.574 .81 188.9
Average 3,480,271.1 1,838.0 58.0 4.573 84 188.8
Minimum 3,334,748.0 1,839.0 55.6 4.571 80 187.9
" Maximum 3,571,644.0 1,839.0 59.5 4575 88 190.2
Summation 38,282,982.0 20,229.0 638.2 50.308 919 2,077.1
Included Data’ 11 11 11 11 11 11
Points
Total number of 11 11 11 11 11 i
Data Points
~ ¥
F-= Unit Offline E = Exceedance ¢ = Calibration S = Substituted U - Startup
i= Invalid M = Maintenance T=0utOf Control * = Suspect D - Shutdown
Report Generated: 08/06/12 23:38 Report Version 3.1.1130 STACKVISION- 1of 1
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Average Data

Plant: Manitowoc Public Utilities

Interval: 1 Minute

Type: Roll
Report Period: 08/06/2012 23:40 Through 08/06/2012 23:50
Time Online Criteria: 1 minute(s)

va\ H 2

Source S20
Parameter _S20CPFLO S20FFACT S20PFLOW " S20PVAC S20STEAM S20STEMP
(Unit) (SCFH) (MMBTUICF) (KSCFM) (PsIA) (KLBS/HR) (DEGFAHRE)
08/06/12  23:40 3,441,795.0 1,839.0 57.4 4575 87 188.6
08/06/12  23:41 3,492,106.0 1,839.0 58.2 4.575 78 188.4
08/06/12  23:42 3,352,558.0 1,839.0 559 T 4TS 83" 1884
08/06/12  23:43 3,239,068.0 1,839.0 54.0 4.575 82 187.8
08/06/12  23:44 3,444,489.0 1,839.0 57.4 4574 81 188.5
081067122345 3,372,506.0 1,836.0 562 4575 84 1862
08i06/12 2346 3,404,585.0 18390 56.7 4574 80 1894
08108712 3,387,440 1,839.0 56.5 i574 86 188.1
08/06/12 3,377,073.0 "71.839.0 563 4574 78 1881
08/06/12 3,515,829.0 1,839.0 58.6 4,574 86 188.4
08/06/12 3,492,867.0 1,839.0 58.2 4575 78 188.5
Average 3,410,936.5 1,839.0 56.9 4.575 82 188.5
Minimum 3,239,069.0 1,839.0 54.0 4574 78 187.8
Maximum 3,515,829.0 1,836.0 58.6 4575 87 189.2
Summation  37,520,302.0 20,229.0 625.4 50.320 903 2,073.1
Included Data 11 11 11 1 11 11
Points )
Total number of 11 11 11 11 11 11
Data Points
L]
F = Unit Offline E = Exceedance ¢ = Calibration $ = Substituted U - Startup
i=lnvalid M= Maintenance  T=0ut Of Control * = Suspect D - Shutdown

Report Gerierated: 08/07/12 00:12

Report Version 3.1.1130

STACKVISION-

1of 1
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Average Data
Plant: Manitowoc Public Utilities
Interval: 1 Minute
Type: Roll
Report Period: 08/07/2012 00:10 Through 08/07/2612 00:20
_ Time Online Criteria: 1 minute(s)

* Source e - " ‘S20°
Parameter || S20CPELO * |, . S20FFACT S20PFLOW S20PVAC 'S20STEAM . - | S20STEMP
(Unit) (SCFR) _ (MMBTUICF) (KSCFM) (PSIA) (KLBS/HR) - (DEGFAHRE)
08/07/12 0010 . 3,484,476.0 ' 1,839.0 58.1 4575 79 186.9
08/07/12" 00:11 3,498,004.0 1,839.0 583 4574 81 187.0
‘ 08/07/12" 00:12 3,481,264.0 1838.0 58.0 4574 83 187.1
: 08/07/12  00:13 3,441,105.0 1,838.0 ) 57.4 4573 77 187.1
08/07/12  00:14 3,456,246.0 1,839.0 576 4572 85 187.2
. 08f07/12 00:45 3,421,388.0 1,833.0 : 57.0 ) TEETA 79 1874
i 0867112006 3,410,115.0 1,839.0 56.8 4576 83 1883
: 08I07/12 00-17 3,523,950.0 1,839.0 587 4576 82 189.0
SR BB SR e - e e e 25 T
08/07/12  00:18 34334270 1,838.0 57.2 4.576 85 . 188.3
| 08/07/12 00:20  3,675.870.0 1,839.0 51.3 4576 80 187.6 -
| -
Average 3,487,938.2 1,839.0 - . 58.1 4.575 81 187.7
Minimum 3,410,115.0 1,839.0 56.8 4572 77 186.9
| Maximum 3,675,870.0 1,839.0 61.3 4576 86 189.0
| Summation 38,367,320.0 20,229.0 639.4 : 50.322 894 2,064.3 .
Included Data oM 11 11 11 11 11
Points
: Total number of 1 1 11 11 1 "
“ Data Peints
i
i
i
|
|
I
|
"
F = Unit Offline E = Exceedance C = Cglibration 8 = Substifuted U - Startup
i= Fwealid M = Maintenance T=0utOf Control * = Suspect D - Shutdown
Report Generated: 08/07/12 00:51 Report Version 3.1.1130 STACKVISION- 1of1
.3

MPU01107



Average Data

Plant: Manitowoc Public Utilities

Interval: 1 Minute

Type: Roall

Report Period: 08/07/2012 00:40 Through 08/07/2012 00:50
Time Online Criteria: 1 minute(s)

Ron 4 4

Source . S20.
Parameter S20CPFLO . S20FFACT. S20PFLOW S20PVAC S20STEAM S20STEMP
(Unity (SCFH) (MMBTU/CF) (KSCFM) (PsiA) (KLBS/HR) (DEGFAHRE)
08/07112  00:40 3,315.482.0 1,838.0 55.3 4.577 77 187.5
08/07/12  00:41 3,216,923.0 1,838.0 53.6 4.575 83 187.4
08/07/12 " 00:42 3,360,1410 1,838.0 543 4574 83T g
08/07/12  00:43 3,385,128.0 i 1,838.0 56.4 4.573 79 188.1
08/07/12  00:44 3,518,441.0 1,839.0 58.6 4.572 84 188.0
08/07/12  00:45 3,279,623.0 1,839.0 54.7 4.571 77 ) 188.9
08/07/12  00:46 2,974,220.0 1,839.0 49.6 4.570 86 187.3
08/07/12  00:47 3.456,514.0 1,838.0 57.6 4.569 78 187.9
08/07/12  00:48 34856860 $1,839.0 58.1 468 ‘81 1877
08/07/12  00:49 3,677,731.0 1,838.0 59.6 4.569 84 188.1
08/07/12  00:50 3,605,642.0 1,839.0 60.1 4.572 78 188.4
Average 3,370,502.8 1,839.0 56.2 4,572 81 188.0
Minimum 2,974,220.0 1,839.0 49.6 4.568 7 187.3
Maximum 3,605,642.0 1,839.0 60.1 4.577 86 189.0
Summation 387,075,531.0 20,229.0 617.9 50.290 830 2,068.0
Included Data 11 11 11 11 i 11
Points
Total number of 11 11 11 11 11 "
Data Points
F = Unit Offline E = Exceedance C = Calibration $ = Substituted U - Startup
I = Invalid M = Maintenance T=0ut Of Control * = Suspect D - Shutdown
Report Generated: 08/07/12 00:59 Report Version 3.1.1130 STACKVISION- 1of 1

MPU01108



Report Period: 08/07/20

Average Data

Plant: Manitowoc Public Utilities
Interval: 1 Minute

Type: Roll

Time Online Criteria: 1 minute(s)

12 01:10 Through 08/07/2012 01:20

Qo # 5

Source - : ©.820 . . : .
Parameter S20CPFLO S20FFACT:.. ¥ 820PFLOW * 7. S20PVAC 'S20STEAM S20STEMP
(Unit) (SCFH) -~ (MMBTUICF) (KSCFM) (PSIA) (KLBS/HR) - (DEGFAHRE)
08/07/12 . 01:10 3,689,832.0 1,839.0 515 4.568 86 1883
08J07712 B 3,583,4360 18380 814 4587 77 1880
08/07/12 01:12 3,398,552.0 1,838.0 56.6 4576 87 187.8
08/07/12  01:13 3,455204.0 18390 57.6 4,572 81 187.7
08/07/12  01:14 3,499,207.0 1,839.0 58.3 4572 82 187.7
0867712 01:15 3,505.,235.0 1,839.0 58.4 4571 84 1874
0807112 01:18 3,491,8810 18380 582 4570 80 1875
0807112 01:17 3500,812.0 1,838.0 583 4570 6 187.3
08/07/12"01:18 3,392,352.0 1838.0 56.5 d588 78 186.8
08/07/12  01:19 3,354,114.0 1,839.0 55.9 4.568 84 188.3
08/07/12  01:20 3,371,786.0 1,839.0 56.2 4.567 g1 188.5
Average 3,485,674.0 1,839.0 58.1 4.569 82 187.8
Minimum 3,354,114.0 1,839.0 55.9 4.567 77 186.8
Maximum 3,689,832.0 1,839.0 61.5 4.572 87 188.5
Summation 38,342,414.0 20,229.0 638.9 50.264 906 2,065.3
Included Data 11 11 11 11 S 11 11
Points
Total number of 11 11 11 11 11 11
Data Points
¥
F = Unit Offline E = Exceedance C = Calibration 8 = Substituted U - Startup
i = Invaiid M = Maintenance T=0ut Of Control * = Suspect D - Shutdown
Report Generated: 08/07/12 01:28 Report Version 3.1.1130 STACKVISION- 1of1

MPU01109



Average Data
Plant: Manitowoc Public Utilities
Interval: 1 Minuté

Type: Roll

Report Period: 08/07/2012 01:40 Through 08/07/2012 01:50
Time Online Criteria: 1 minute(s)

Z\/é\ H 6

Source S20 .
Parameter : S20CPFLO S20FFACT. SZ0PFLOW.  S20PVAC S20STEAM “S20STEMP
(Unit) “(SCFH) (MMBTU/CF) (KSCFM) (PSIA) (KLBS/HR): (DEGFAHRE)
08/07/12  01:40 3,116,783.0 18390 519 4.567 82 186.9
08/07/12 01:41 3.311,376.0 1,839.0 55.3 4.566 85 185.9
0807112 01:42 3,294,526.0 1,839.0 54.9 " 4.566 i 78" 186.5
08/07/12  01:43 3,392,704.0 1,839.0 56.5 4,566 87 186.7
08/07/12  01:44 3,633,537.0 1,839.0 60.6 4,565 78 187.7
08/07112 " 01:45 3,401,385.0 1,838.0 56.7 4565 83 188.3
08/07/12 01:46 3,430,381.0 1,839.0 572 4565 84 1853
08/07/12 0147 3,406,820.0 1,830.0 56.8 4569 79 186.2
GO 0dE 33743550 BT T St g e e e
08/07/12  01:49 3,450,166.0 1,839.0 57.5 4570 83 186.4
08/07/12  01:50 3,346,459.0 1,839.0 55.8 4570 80 186.6
Average 3,372,5815 1,839.0 56.2 4.567 82 186.6
Minimum 3,116,783.0 1,839.0 51.9 4,565 78 185.3
Maximum 3,633,537.0 1,839.0 60.6 4.570 87 188.3
Summation 37,098,396.0 20,228.0 618.3 50.239 904 2,052.8
Included Data 1 11 11 11 11 11
Points
Total number of " 1 11 11 11 11
Data Paints
4
F = Unit Offline E = EXceedance C = Calibration 8 = Substituted U - Startup
i = Invalid M = Maintenance T=0ut Of Control * = Suspect D - Shutdown
Report Generated: 08/07/12 01:57 Report Version 3.1.1130 STACKVISION- 10of1

MPU01110



Average Data

Plant: Manitowoc Public Utilities

Interval: 1 Minute

Type: Roll

Report Period: 08/07/2012 02:10 Through 08/07/2012 02:20
Time Online Criteria: 1 minute(s)

Source " 820 L
- Parameter S20CPFLO" " . 'S20FFACT S20PFLOW - S20PVAC: S20STEAM S20STEMP
(Unit) (SCEH)= - .7 (MMBTU/CF)" (KSCFM) ", =+ (PSIA) (KLBS/HR) . (DEGFAHRE)
08/07/12 02:10 3,561,945.0 1,839.0 54 4575 84 187.6
08/07/12 " 02:11 3518,534.0 71,8380 58.6 4574 78 1874
08/07/42 " 02:42 3,431,850.0 1,839.0 572 4573 87 187.6
08/07/42  02:13 3,345,712.0 1,839.0. 55.8 4573 80 187.9
08/07/12  02:14 3,410,907.0 1,839.0 56.8 4,572 83 188.0
0810774262145 3,462,886.0 1,839.0 577 4571 85 188.0
: 0B/07112 " 02:16 3,481,833 183870 580 {575 78 187.8
: 08/07/12 0217 3,546,676.0 7,839.0 59.1 4576 87 187.7
: 08/07/12 02:18 3540,372.0 1,838.0 590 "T4578 79 1878
08/07/12  02:19 3,413,186.0 1,839.0 56.8 4576 86 188.1
08/07/12  02:20 3,364,639.0 '1,839.0 56.1 4.576 79 186.8
Average 3,461,694.5 1,838.0 57.7 4.574 82 © . 1877
Minimum 3,345,712.0 1,832.0 55.8 4.571 78 186.8
i Maximum 3,561,945.0 1,839.0 59.4 4.578 87 188.1
! Summation 38,078,640.0 20,229.0 634.6 50.317 906 2,064.8
Included Data . 11 11 11 11 11 11
Points
i Total number of 11 11 11 11 11 11
i Data Points
]
I
\
|
|
3
|
‘ ;
!
F = Unit Offline E = Exceedance C = Calibration 8 = Substituted U - Startup
I = invalid M = Maintenance  T=0ut Of Control * = Suspect D - Shutdown
Report Generated: 08/07/12 02:22 Report Version 3.1.1130 STACKVISION- 10of1

MPUO01111



3

Average Data
Plant; Manitowoe Public Utilities
Interval: 1 Minute

Type: Roll

Report Period: 08/07/2012 02:40 Through 08/07/2012 02:50

Time Online Critetia: 1 minute(s)

Source S20
Parameter " :S20CPFLO S20FFACT S20PFLOW S20PVAC S20STEAM - 'S20STEMP
. (Unit) “(SCFH)* (MMBTU/CF) (KSCFM) - (PSIA) (KLBS/HR) {DEGFAHRE)
08107112 02:40 3,478,896.0 1839.0 58.0 4580 87 ' 187.9
0870712 0241 3,491,376.0 18360 583 4580 78 1878
08/07/12 0242 34842420 18360 58.1 4581 84 187.8
08/07/12  02:43 3,503,087.0 1,839.0 58.4 4584 80 188.1
0807112  02:44 3,347,706.0 1,839.0 55.8 4.584 83 188.8
08107712 62:45 337574810 1,839.0 546 4884 &1 1882
0810712 2:48 3571,252.0 1,838.0 595 4583 82 1873
0810712 02:47 3,400,651.0 1,836.0 56.7 4583 85 1876
08i07/12 0624873 367,8340 18360 "'56.0 4582 76 “ia7d
08/07/12  02:49 3,377,868.0 1,839.0 56.3 4,581 86 1879
08/07/12  02:50 3,485,939.0 1,839.0 58.1 4,580 78 187.8
Average 3,434,045.4 1,839.0 57.2 4,582 82 187.9
Minimum 3,275,748.0 1,839.0 §4.6 4.580 76 187.3
Maximum 3,571,252.0 1,839.0 59.5 4.584 87 188.8
* Summation  37,774,499.0 20,229.0 629.7 50.401 900 2,067.0
Included Data " 11 11 11 11 11
Points
Total number of 11 11 11 11 11 1
Data Points
¥
F = Unit Offline E = Exceedance G = Calibration $ = Substituted U - Startup
i = fnvalid M= Maintenance T = Out Of Control * = Suspect D - Shutdown
Report Gerierated: 08/07/12 02:52 Report Version 3.1.1130 STACKVISION- Tof1

MPU01112



Average Data
Plant: Manitowoc Public Utilities
Interval: 1 Minute

Type: Roll

/u}‘\ ﬁq

Report Period: 08/07/2012 03:10 Through 08/07/2012 03:20
Time Online Criteria: 1 minute(s)

Source e $20 .
Parameter " S20CPELO . . S30FFACT S20PFLOW S20PVAC S20STEAM " S20STEMP
(Unit) (SCFH) -+ % (MMBTUICF) (KSCFM) (PSIA): (KLBS/HR) (DEGFAHRE):.
08/07/12  03:10 3,486,211.0 1,839.0 58.1 4583 ' 80 875
08/07/12 03:11 "3/457,9460 1,839.0 576 4587 &1 1875
08/07/12 " 03:12 3182,475.0 1,839.0 53.0 4588 84 187.0
08/07/12  03:13 3,290,451.0 1,838.0 54.8 4.588 79 187.0
08/07/12  03:14 3,420,940.0 1,839.0 57.0 4.588 86 187.2
08/07/12 - 03:15 3,467,459.0 1,839.0 578 4588 77 187.8 .
08/07/12  03:16 3,140,078.0 18390 523 4587 87 187.2
08/07/12  03:17 3277,830.0 1,839.0 546 4587 79 186.8
R TS 5557585 i EE e
08/07/112  03:18 3,392,063.0 1,839.0° 56.5 4585 82 186.2
08/07/12  03:20 3,285,772.0 1,839.0 54.8 4586 78 186.1
Average 3,337,816.6 1,838.0 55.6 4.587 82 187.0
Minimum 3,140,078.0 1,839.0 523 4.583 77 186.1
Maximum 3,485,211.0 1,839.0 58.1 4.588 87 187.8
Summation 36,715,983.0 20,229.0 611.8 50.453 898 2,056.5
Inciuded Data 1 11 11 11 11 11
Points
Total number of 11 11 11 11 11 11
Data Pcints
.'3;{.
§
F = Unit Offiine E = Exceedance C = Calibration 8 = Substituted U - Startup
= Iryvalid M = Maintenance T=0ut Of Control * = Suspect D - Shutdown
Report Generated: 08/07/12 03:25 Report Version 3.1.1130 STACKVISION- 1of1

MPU01113



Qm\ }”‘2{1 )

Average Data
Plant: Manitowoc Public Utilities
interval: 1 Minute
Type: Roll
Report Period: 08/07/2012 03:40 Through 08/07/2012 03:50
Time Online Criteria: 1 minute(s)

Source : ) " s20
Parameter | . S20CPFLO “SOOFFACT " S20PFLOW " S20PVAC S20STEAM .S20STEMP
(Unit) (SCFH) - (MMBTUICF) (KSCFM) (PSIA) (KLBS/HR) (DEGFAHRE)
08/07/12  03:40 3,334,565.0 1,839.0 55.6 ‘ 4.584 82 184.8
08/07/12  03:41 3,342,280.0 1,839.0 55.7 4.586 76 184.9
08/07/12  03:42 3,422,746.0 1,838.0 57.0 4.588 85 185.4
08/07/12  03:43 3,470,232.0 1,839.0 57.8 4,588 80 186.8
08/07/12  03:44 3,399,580.0 1,839.0 56.7 4.588 ’ 83 187.2
08/07/12  03:45 3,288,346.0 1,839.0 54.8 ) 4.587 ) 82 186.1
08/07/12  03:46 3,306,754.0 1,839.0 55.1 4.587 78 7 185.4
08/07/12  03:47 3,280,032.0 1,839.0 54.7 4.586 85 1855
GRS R S 45 AT 8555 T T S e s
08/07/12  03:49 3,437,442.0 1,838.0 57.3 4.585 79 186.2
08/07/12  03:50 3,464,079.0 1,839.0 57.7 4.586 87 186.2
Average 3,371,852.2 1,839.0 56.2 4.586 82 185.9
Minimum 3,280,032.0 1,839.0 54.7 4,584 76 184.8
Maximum 3,470,232.0 1,838.0 57.8 4.588 87 187.2
Summation 37,091,474.0 20,228.0 618.2 50.451 899 2,044.5
Inclided Data 11 1" 11 11 1 1
Points
Total number of " 11 11 11 " 11
Data Points

F = Unit Offline E = Exceedance C = Qalibration $ = Substituted U - Startup

i = Invalid M = Maintenance T =0ut Of Control  * = Suspect D - Shutdown
Report Generated: 08/07/12 03:51 Report Version 3.1.1130 STACKVISION- 10f 1
10
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/’?um H o/

Average Data
Plant: Manitowoc Public Utilities
Interval: 1 Minute
- Type: Roll
Report Period: 08/07/2012 05:17 Through 08/07/2012 05:25
Time Online Criteria: 1 minute(s)

Source _ L R o820 L S
- Parameter S20CPFLO. |\ ""S20FFACT [ 7| . S20PFLOW - i T S20PVAC S20STEAM S20STEMP
‘ (Unit) (SCFH)_ -+ (MMBTU/CF) |+~ (KSCFM) "~ ~ (PSIA) : (KLBS/HR) . (DEGFAHRE)
080712 05:47 IBHTO 1,839.0 e 4575 42 2079
08107712 68+18 4,048,708 1,839.0 674 4575 148 207.8
08/07/12 " 05:18 4,003,738.0 1,839.0 6.7 4574 146 207.8
08/07/12  05:20 4,060,386.0 1,838.0 : C a7y 4.573 144 208.0
08/07/12  05:21 4,100,367.0 1,839.0 68.3 4572 141 208.4
08/67/12" 0522 4,070,5820 1836.0 7.8 4574 47 208.1
. 081077120523 40113325 18380 66,8 4571 748 208.9
! 0810712 05124 4,083,824.0 1,839.0 8.0 4571 147 268,
: i e b T
o Average 4,061,552.7 1,839.0 67.7 4573 144 208.2
i Minimum 4,003,738.0 1,835.0 6.7 4571 141 207.8
: Maximura 4,128,247.0 1,839.0 68.8 4575 147 209.1
Summation  36,553,974.0 16,551.0 609.1 . 41.156 1,296 ) 1,873.9
Included Data 9 g 9 .9 9 : 9
i Points -
! Total number of 9 9 g 9 8 9
Data Points
!
[
1
i
|
: 4
F = Unit Offline E = Exceedance C = Calibration S = Substituted U - Startup
i = invalid M = Maintenance T=0ut Of Confrol * = Suspect D - Shutdown
Report Generated: 08/07/12 05:48 Report Version 3.1.1130 STACKVISION- 1of1
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v
Average Data
Plant: Manitowoc Public Utilities
Interval: 1 Minute
Type: Roll
Report Period: 08/07/2012 05:26 Th_rough 08/07/2012 05:32
Time Online Criteria: 1 minute(s)
Source S20
Parameler S20CPFLO * $20FFACT S20PFLOW © 820PVAC S20STEAM S20STEMP
(Unit) (SCFH) (MMBTUICF) (KSCFM) (PSIA) (KLBS/HR) (DEGFAHRE)
08/07112  05:26 - 4,089,769.0 1839.0 8.2 ' 4575 a1 208.0
0Bjo7/12 " 05:27 41143070 18360 6856 4575 141 208.5
08/07/12 " 05:28 4,060,224.0 1,839.0 67.7 4574 141 210.0
08/07/12  05:29 4,276,295.0 1,839.0 713 . 4574 146 210.3
08/07/12  05:30 3,757,761.0 1,839.0 62.6 4574 146 208.8
0807/12" 05:31 4,020,490.0 1,838.0 67.0 4574 142 208.7
08/07/12 " 06132 4,057,7440 1,838.0 » 67.6 i574 141 2085
Average 4,063,727.1 1,839.0 67.6 4.574 143 209.0
Minimura 3,767,761.0 1,839.0 62.6 4.574 141 208.0
Maximum 4,276,295.0 1,839.0 713 4575 146 210.3
Summation 28,376,090.0 12,873.0 473.0 32.020 998 1,462.8
Included Data 7 7 7 7 7 7
Points
Total number of 7 7 7 7 7 7
Data Paints
4
F = Unit Offline E = Exceedance C = Calibration 8 = Substituted U - Startup .
= Invalid M = Maintenance T =0ut Of Control * = Suspect D - Shutdown
Report Generated: 08/07/12 05:48 Report Version 3.1.1130 STACKVISION- ‘ 1of 1
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Average Data

Plant: Manitowoc Public Utilities

Interval: 1 Minute

Type: Roll

Report Period: 08/07/2012 05:33 Through 08/07/2012 05:42
Time Online Criteria: 1 minute(s)

?w\ Fé =

Source ) . 820
T Parameter “'S20CPFLO - - S20FFACT " S20PFLOW: -+ S20PVAC " S20STEAM S20STEMP
; (Unit) ASCFH): =5 (MMBTU/CF]) - (KSCEM) . (PSIA) (KLBS/KR) " (DEGFAHRE)
‘ 08/07/12  05:33° 4,056,931.0 1,839.0 67.6 4574 141 208.8
08167712 05:34 40777390 1839.0 68.0 4573 143 2080
! - 08/07/12 05:35 4,087,703.1 1,835.0 68.3 4573 148 2082
1 08/07/12  05:36 4,085,353.0 1,839.0 68.1 4572 143 209.2
08/07/12  05:37 3,993,059.0 1,839.0 6.6 4575 141 208.9
08/07/12" 05:38 3,891,240.0 1,839.0 64.9 4576 141 2098
! 08/07/12 05:38 3,968,137.0 1,839.0 6.2 4575 141 2107
08/07/12 " 05:40 3,961,769.0 18390 665 4575 141 2088
0807112 05:41 4,008,415.0 1,839.0 66.8 4574 743 208.6
08/07/12 05:42 3,940,069.0 1,833.0 65.7 4574 145 208.7
O . Y :
i
} Average 4,011,1415 1,839.0 66.9 4.574 143 2085
Minimum 3,891,240.0 1,838.0 4.9 4572 141 208.8
Maximum 4,007,703.1 1,839.0 68.3 4.576 146° 2107
| Summation 40,111,415.1 18,390.0 668.7 45.741 1,425 2,094.9
! i included Data 10 10 10 10 10 10
Points
Total number of 10 10 10 10 10 10
‘ Data Points :
|
I
I
i
F = Unit Offline E = Exceedance ¢ = Calibration 8 = Substituted U - Startup
i = invaiid M = Maintenance T=0ut Of Control * = Suspect D - Shutdown
Report Version 3.1.1130 STACKVISION- 10of1

Report Generated: 08/07/12 05:49
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Average Data
Plant: Manitowoc Public Utilities
Interval: 1 Minute
Type: Roli
Report Period: 08/07/2012 06:00 Through 08/07/2012 06:07
Time Online Criteria: 1 minute(s)

Source B 520
Parameter S20CPFLO " S20FFACT: 520PFLOW S20PVAC .. S20STEAM S20STEMP
(Unit) ©T (SGFH) *-(MMBTU/CEF) © (KSCFM) (PSlA) (KLBSHR) ‘(DEGFAHRE)
08/07H2  06:00  4,000,420.0 1,839.0 667 751 ' e 2110
08107712 66:01 4,004,730 1,838.0 66.7 4571 142 211.0
08/07/12 " 06:02 3,911,688.0 1,838.0 652 ) 4571 144 2118
08/07/12  06:03 4,058,609.0 1,839.0 67.6 4575 144 211.9
08/07/12  06:04 4,030,359.0 1,839.0 67.2 4576 143 211.5
08/07/12 " 06:05 4,014,898.0 1,838.0 6.9 ; 4576 139 2108
08707112 06:06 3,941,095.0 1839.0 65.7 4576 138 3106
08/07/12  06:07 3,924,509.0 1,838.0 654 4575 140 210.8
Average 3,985,706.4 18390 66.4 4.574 142 211.2
Minimum 3,911,688.0 1,839.0 65.2 . 4571 139 . 2106
Maxirmum 4,058,609.0 1,839.0 67.6 4576 144 211.9
Summation 31,885,651.0 14,712.0 531.4 36.591 1,132 1,689.4
Included Data 8 8 8 8 8 8
Points
Total number of 8 8 8 . 8 8 8
Data Points
§
F = Unit Offline E = Exceedance ¢ = Galibration 8 = Substituted U - Startup
I = Invalid M = Maintenance T=0ut Of Control * = Suspect D - Shutdown
Report Generated: 08/07/12 06:26 Report Version 3.1.1130 STACKVISION- 1of1
24
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Average Data
Plant: Manitowoc Public Utilities
Interval: 1 Minute

Type: Roll
Report Period: 08/07/2012 06:08 Through 08/07/2012 06:15

Time Online Criteria: 1 minute(s)

Source

ST ke S L 820 . .
Parameter " '820CPFLO" | S20FFACT - - - S20PFLOW S20PVAC : S20STEAM ' S20STEMP
(Unit) 1 (SCFH): (MMBTUICF)" 1+ - (KSCFM) (PSIA) - (KLBS/HR) (DEGFAHRE)
08/07/12  06:08 4,056,381.0 — 1.835.0 ' 67.6 4575 142 ‘ 2111
08707112 06:09 4067,898°0 18380 68.3 4574 143 2118
08/07/12"08:10 4,058,884.0 1,838.0 676 4573 143 2114
08/07/12  06:11 4,053,822.0 1,839.0 67.6 4573 143 211.1
08/07/12 0812 3,588,066.0 1,839.0 50.8 4572 . 143 2120
08iG7/12 " 06:13 3.923212.0 18390 85.4 4573 43 3135
0870711206114 3,640,193.0 18380 607 4573 141 EPY
0807742 06:15 3,828,675.0 1,839.0 65.5 4576 139 2118
Average 3,018,153.9 1,839.0 653 4574 142 211.9
Minimurm 3,588,066.0 1,839.0 59.8 4572 139 211.1
Maximum 4,097,898.0 1,833.0 68.3 4576 143 213.5
Summation  31,345,231.0 14,712.0 5225 36.588 1,137 1,695.0
inciuded Data 8 8 8 8 8 8
Points .
Total number of 8 8 8 8 8 8
Data Peints
#
F = Unit Offline E = Exceedance C = Cgalibration 8 = Subsftituted U - Startup
i = invalid M = Maintenance T = Out Of Control  * = Suspect D - Shutdown
Report Generated: 08/07/12 06:27 Report Version 3.1.1130 STACKVISION-

25
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Average Data

Plant: Manitowoc Public Utilities

Interval: 1 Minute
Type: Roll

Time Online Criteria: 1 minute(s)

Report Period: 08/07/2012 06:16 Through 08/07/2012 06:23

Report Generated: 08/07/12 06:27

Report Version 3.1.1130

26

STACKVISION-

Source N . 820

Parameter -820CPFLO . S20FFACT, ~ S20PFLOW S20PVAC S20STEAM' S20STEMP
(Unit) - (SCFH) (MMBTU/CF) (KSCFM) (PSIA) (KLBS/HR) (DEGFAHRE)

08/0712  06:16 39641110 1839.0 6.1 7576 140 2115

08107712 06:17 3,985,363.0 18360 66.4 4576 145 3118

06/07/12 66118 4,058,007.0 18380 676 4575 145 2124

. 08/07/12  06:19 4,049,314.0 1,839.0 675 4574 139 2132

08/0712  06:20 3,964,081.0 1,839.0 66.1 4.574 139 2134

087677120621 3,504,885.0 1,838.0 5.1 4574 40 2137

0807112 06:22 3,947,729.0 18330 658 4574 143 3120

08/07/12 " 06:23 4,013,765.0 1,838.0 6.9 4574 143 2123

Average 3,985,906.9 1,839.0 66.4 4575 142 212.4

Minimurm 3,904,885.0 1,839.0 65.1 4574 139 2115

Maximum 4,058,007.0 1,839.0 67.6 4.576 145 2134

Summation  31,887,255.0 14,712.0 5315 36.597 1,134 1,699.3

Included Data 8 8 8 8 8 8

Points
Total number of 8 8 8 8 8 8
Data Points
¥
F = Unit Offline E = Exceedance C = Calibration 8 = Substituted U - Startup
I = invalid M= Maintenance T =Out Of Control * = Suspect D - Shutdown

1of 1
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Average Data
Plant: Manitowoc Public Utilities

Interval: 1 Minute

Type: Roll

Rebort Period: 08/07/2012 06:24 Through 08/07/2012 06:31
Time Online Criteria: 1 minute(s)

Source o SRR ) - 520 S S
- Parameter £ S20CPFLO; . #S20FFACT .. -| “1" . S20PFLOW S20PVAC. S20STEAM S20STEMP
(Unit) {(SCFH)™ ~(MMBTUICF) - 1. 7+ (KSCFM). - (PSIA) (KLBS/HR) (DEGFAHRE)
08/07/2 0824 ~4.026,849.0 "1,839.0 871 574 ' 142 2125
0807112 06:25 4,068,216.0 1,838.0 67.8 4574 138 2123
- 0807112 06:26 4,126,183.0 1,839.0 68.8 4573 138 2126
08/07/12  06:27 4,113,258.0 1,839.0 88.6 4.576 145 21238
08/07/12  06:28 3,719,154.0 1,839.0 62.0 4577 145 2132
0807112 06:28 3,755,928.0 1,839.0 626 4577 140 2745
T 08707112 08:30 3,886,591.0 18380 65.9 4576 138 2150
! 0807112 06:31 4,037,417.0 183870 673 4575 140 : 2142
Average 3,975,449.5 1,838.0 66.3 4575 141 213.4
‘ Minimum 3,719,154.0 1,838.0 62.0 4.573 139 2123
! Maximum 4,126,183.0 1,838.0 68.8 4.577 145 215.0
i Summation 31,803,596.0 14,712.0 530.1 36.602 1,129 1,707.1
: Included Data 8 8 8 8 8 8
! Points
¢ Total number of 8 8 8 8 8 8
; Data Points
I
i
!
i
i
|
i
I
|
F = Unit Offline E = Exceedance C = Calibration S = Substifuted U - Startup
= Invalid M = Maintenance T=0ut Cf Control * = Suspes D - Shufdown
Report Generated: 08/07/12 06:36 Report Version 3.1.1130 STACKVISION- 1of1

27
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Average Data
Plant: Manitowoc Public Utilities
Interval: 1 Minute

Type: Roll
Report Period: 08/07/2012-06:32 Through 08/07/2012 06:40
Time Online Criteria: 1 minute(s)

/fui’\ # &

28

Source S20
Parameter "“S20CPFLO ¢ T SO0FFACT: S20PFLOW S20PVAC " S20STEAM S20STEMP
(Unit) “(SCFH) * * “(MMBTU/CF) (KSCFM) (PSIA) (KLBS/HR) (DEGFAHRE)
08/07/12 "06:32 " 4,030,026.0 1,839.0 67.2 4575 ' 140 213.1
08/07/12 " 06:33 3,984,628.0 1,839.0 66.4 4574 143 212.9
08/07/12  06:34 4,145,320.0 1,839.0 9.1 4574 142 2132
08/07/12  06:35 4,292,388.0 1,839.0 715 4573 142 214.4
08/07/12  06:36 4,011,857.0 1,839.0 66.9 4573 142 215.0
~ 08/07/12" 0637 3,997,469.0 1,839.0 6.6 4572 143 3143
0807112 06:38 4,055,982.0 183670 67.6 4573 138 2138
08/07/12 G638 4,111,8460 18380 685 4574 138 3135
08/07/12 " 06:40 4,144,772.0 1,839.0 894 4578 139 21386
Average 4,086,043.1 1,839.0 68.1 4.574 141 2137
Minimum 3,984,628.0 1,830.0 66.4 4.572 138 212.9
Masimum 4,292,388.0 1,839.0 715 4578 142 215.0
Summation 36,774,388.0 16,551.0 612.9 41,166 1,265 1,923.6
Included Data 9 9 9 9 9 9
Paints
Total number of 9 9 9 9 9 9
Data Points
®
F = Unit Offline E = Exceedance € = Catiibration 8 = Substituted U - Startup
i = Invalid M = Maintenance T=0ut Of Control * = Suspect D - Shutdown
Report Generated: 08/07/12 06:42 Report Version 3.1.1130 STACKVISION- 1of1
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Average Data
Plant: Manitowoc Public Utilities
Interval: 1 Minute

" Type: Roll
Report Period: 08/07/2012.06:41 Through 08/07/2012 06:48
Time Online Criteria: 1 minute(s)

For 2

Source ) . 820"
Parameter S20CPFLO - S20FFACT. | §20PFLOW S20PVAC S20STEAM S20STEMP
(Unit) (SCFR) - (MMBTUICF). " *(KSCEM) (PsIA) - (KLBS/HR) (DEGFAHRE)
08/07/12 0641 3100,5400 18380 83 7579 g7 7134
08i07/12 0642 3,845,470.0 183370 641 4580 145 3730
08/07/42 0643 3,985,536.0 18350 66.6 4580 144 2130
08/07/12  06:44 . 4,157,890.0 1,839.0 69.3 4579 140 213.4
08/07/12  06:45 4,047,083.0 1,839.0 87.5 4578 140 214.2
GBiG7/T2 06 46 4,062,386 78380 8717 4577 43 2148
080712 06:47 4,008,697.0 18350 66.8 4577 145 3143
08i07/12  06:48 3,978,469.0 18380 66.3 4576 143 3136
Average 4,024,683.6 1,839.0 67.1 4578 143 2137
Minimum 3,845,470.0 1,838.0 64.1 . 4576 140 213.0
Maximum 4,157,890.0 1,839.0 69.3 4.580 145 214.8
Summation  32,197,469.0 14,712.0 536.6 36.626 1,140 1,700.6
Included Data 8 8 8 8 8 8
Points
Total number of 8 8 -8 8 8 8
Data Points
£
S
F.= Unit Offline E = Exceedance € = Calibration S = Subsiifuted U - Startup
- = Ivvalid M = Maintenance ~ T=0ut Of Control * = Suspect D - Shutdown
Report Generated: 08/07/12 06:50 Report Version 3.1.1130 STACKVISION-

29

1of 1
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A H Y

Average Data
Plant: Manitowoc Public Utilities
Interval: 1 Minute
Type: Roll
Report Period: 08/07/2012 06:49 Through 08/07/2012 06:56
Time Online Criteria: 1 minute(s)

Source . 820
Parameter | ° .~ S20CPFLO S20FFACT S20PFLOW: : S20PVAC . ‘S20STEAM S20STEMP
(Unit) : (SCFH) (MMBTU/CF) (KSCFM) (PSIA) (KLBS/HR) (DEGFAHRE)
08/07/12 0648 40252640 18390 67.1 7575 739 5136
08/07/12 " 06:50 4,127,2130 1,839.0 68.8 4576 139 2138
08/07/12" " 06:51 4,224,599.0 1,839.0 7047 4579 143 2143
08/07/112  06:52 4,135,011.0 1,839.0 68.9 4.579 143 215.0
08/07/12  06:53 4,070,482.0 ' 1,839.0 67.8 4.579 143 2153
0BJ07/12™06:54 -4,049,273.0 18380 675 4579 142 2144
0807112 06:55 4,013,528.0 1,839.0 66.9 4578 138 2947
08/07/12  06:56 4,040,3390 1,839.0 673 4578 139 2144
Average 4,085,763.6 1,839.0 68.1 4.578 141 2144
Minimum 4,013,928.0 1,839.0 66.9 4.575 139 213.6
Maximum 4,224,599.0 1,839.0 70.4 4.579 143 2153
Summation 32,686,109.0 14,712.0 5447 36.624 1,127 1,714.9
Included Data 8 8 8 8 8 8
Points
Total number of 8 8 8 8 8 8
Data Points
¥
F = Unit Offline E = Exceedance C = Galibrafion $ = Substituted U - Startup
I = Invalid M = Maintenance T=0ut Of Control * = Suspect D - Shutdown
Report Generated: 08/07/12 06:57 Report Version 3.1.1130 STACKVISION- 10of 1
30
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Average Data
Plant: Manitowoc Public Utilities
Interval: 1 Minute

Type: Roll
Report Period: 08/07/2012 08:02 Through 08/07/2012 08:09
" Time Online Criteria: 1 minute(s)

Source ) R 820 . )
Parameter - S20CPFLQ. . . ‘S20FFACT S20PFLOW. S20PVAC. ;. " §20STEAM S20STEMP
(Unit) .. (SCFH) - i (MMBTUICF) " .| (KSCFM). . . (Fsip) - (KLBS/HR) (DEGFAHRE)
08/07/12  08:02 5.140,584.0 1830 — E3 1582 ) 2415
08j07i12 " 08:03 5,087,375.0 18380 848 4583 188 2475
08107112 08:04 5,061,870.0 1,839.0 844 4583 195 2415
08/07/12  08:05 5,144,224.0 1,839.0 85.7 4.583 191 242.1
08/07/12  08:06 5,290,347.0 1,839.0 88.2 4584 189 2434
08i07/12  08:07 5,150,480.0 18330 858 4583 183 2438
0807712 08:08 5,126,827.0 71,8380 854 1583 g4 24332
0807112 08:08 5,099,528.0 18380 85.0 4583 184 425
" Average 5,137,654.4 1,839.0 85,6 4.583 193 2424
Minimum 5,061,870.0 1,839.0 84.4 4.582 183 2415
Maximum 5,290,347.0 1,838.0 88.2 4.584 185 2436
Summation © 41,101,235.0 14,712.0 685.0 36.664 1,540 1,939.4
included Data 8 8 8 8 8 8
Points
Total number of 8 8 8 8 8 8
Data Points
4
F = Unit Offline E = Exceedance G = Calibration S = Substituted U - Startup

i=nvalid

Report Generated: 08/07/12 08:11

M = Maintenance

T = Out Cf Control
Report Version 3.1.1130

31

* = Suspect
STACKVISION-

D - Shutdown

10f1

MPU01135



Source

Average Data

Plant: Manitowoc Public Utilities

Interval: 1 Minute

Type:

Roll

Report Period: 08/07/2012 08:10 Through 08/07/2012 08:16
Time Online Criteria: 1 minute(s)

8§20
Parameter $20CPFLO 'S20FFACT: $20PFLOW S20PVAC S20STEAM  S20STEMP
(Unit) (SCFH) {MMBTU/CF) (KSCFM) (PSIA) (KLBS/HR) (DEGFAHRE)
08/07/12  08:10 5,072,689.0 1,839.0 84.5 4582 194 ‘ 2426
08/07/12 08:11 5,059,226.0 1,839.0 84.3 4582 194 243.0
08/07/12  08:12. 5,129,164.0 1,839.0 855 4581 17 VL
08/07/12  08:13 5,164,020.0 1,839.0 86.1 4.580 193 244.4
08/07/12  08:14 5,116,017.0 1,838.0 85.3 4582 194 244.4
08/07/12" 08:15 5,066,135.0 1,839.0 84.4 4.584 196 243.7
08/07/12  08:16 5,084,745.0 1,839.0 84.7 4584 196 2435
Average 5,098,856.6 1,839.0 85.0 4582 194 2436
Minimum 5,059,226.0 1,839.0 84.3 4580 193 24258
Maximum 5,164,020.0 1,839.0 86.1 4.584 196 244.4
Summation 35,691,996.0 12,873.0 594.8 32.075 1,361 1,705.1
Included Data 7 7 7 7 7 7
Points
Total number of 7 7 7 7 7 7
Data Points
¥
F = Unit Offline E = Exceedance C = Calibration 8 = Substituted U - Startup
= frvvatid M = Maintenance T=0ut Of Control * = Suspect D ='Shutdown
Report Generated: 08/07/12 08:17 Report Version 3.1.1130 STACKVISION- 10f1
32
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Source

Average Data
Plant: Manitowoc Public Utilities
Interval: 1 Minute

Type: Roll

,?ufv’ # 7

Report Period: 08/07/2012 08:17 Through 08/07/2012 08:24
Time Online Criteria: 1 minute(s)

L . : . .20
Parameter S20CPFLO: = .- S20FFACT . [ ". ~S20PFLOW S20PVAC S20STEAM . - - S20STEMP -
(Unit) (SCFH) -+ = (MMBTU/CF) -~ (KSCFM) - . (PSIA): (KLBS/HR) - .. (DEGFAHRE)
08/07/12 0817 5,179,832.0 1,838.0 BEE 4585 198 244.1
0870742 08:18 5245,546.0 1,836.0 874 4585 198 2447
080712 08:19 5.234,212.0 1,838.0 gr2 T g 194 2447
08/07/12  08:20 5.211,874.0 . 1,839.0 86.9 4.583 193 244.6
08/07/12  08:21 5,524,931.0 1,839.0 92.1 4,583 193 245.2
08f07112 0822 5462.801.0 18380 g1 4583 ig8 246.4
08077120823 5552,335.0 18380 875 4583 g7 72481
08671120824 5,190,243.0 18380 865 4584 181 2453
Average 5287,721.8 1,839.0 88.1 4.584 195 245.1
Minimurn 5,179,832.0 1,839.0 86.3 4583 191 244.1
Maximum 5,524,931.0 1,839.0 82.1 4585 199 246.4
Summation  42,301,774.0 14,712.0 7049 36.670 1,560 1,961.0
Included Data 8 8 8 8 8 8
Points
Total number of 8 8 8 8 8 8
Data Points
¥
F = Unit Offfine E = Exceedance ¢ = Calibration 8 = Bubstituted U - Startup
i = fnyvalid M = Maintenance T=0ut Cf Contfrol * = Suspect D - Shutdown
Report Generated: 08/07/12 08:25 Report Version 3.1.1130 STACKVISION- 1of1
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Average Data

Plant: Manitowoc Public Utilities

interval: 1 Minute
Type: Roll
Report Period: 08/07/2012 09:06 Through 08/07/2012 09:13

Time Online Criteria: 1 minute(s)

)ém/ it

Source : . §20
Parameter " 820CPFLO " S20FFACT S20PFLOW _S20PVAC S20STEAM S20STEMP
(Unit) (SCFH) (MMBTUICF) (KSCFM) (PSIA) (KLBS/HR) (DEGFAHRE})
08/07/12  09:06 5416,437.0 1,839.0 90.3 4588 203 235.6
08/07/12  09:07 5,392,962.0 1,839.0 89.9 4.588 204 . 236.1
08/07/12"08:08 5,378,354.0 18380 89.6 4587 206 236.8
08/07/12  09:09 5,378,414.0 1,833.0 89.6 4587 205 2374
08/07/12  02:10 5,386,814.0 1,830.0 89.8 4586 202 238.2
08/07/12" 0811 5,395,580.0 18360 898 4589 98 2389
08i07/12 08712 5,381,898.0 18330 897 4587 202 2393
08/07/12  08:13 5,360,434.0 1,838.0 88.3 4.581 198 239.5
Average 5,386,355.4 1,839.0 89.8 4.588 202 237.7
Minimum 5,360,434.0 1,832.0 89.3 4586 198 235.6
Maximum 5,416,437.0 1,839.0 90.3 4591 206 239.5
Summation  43,090,843.0 14,712.0 718.1 36.707 1,619 1,901.8
Included Data 8 8 8 8 8 8
Points
Total number of 8 8 8 8 8 8
Data Pqinls
1
F = Unit Offline E = Exceedance C = Galibration 8 = Substituted U - Startup
i=Invalid M = Maintenance T =0Out Of Control * = Suspect D - Shutdown
Report Generated: 08/07/12 09:21 Report Version 3.1.1130 STACKVISION-

34
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Average Data
Plant: Manitowoc Public Utilities
Interval: 1 Minute
Type: Roll

Report Period: 08/07/2012 09:14 Through 08/07/2012 08:20

Time Online Criteria: 1 minute(s)

Source ! Ll S - 820 )
Parameter |- S20CPFLO " "820FFACT /5|~ - S20PFLOW- . " S20PVAC .- S20STEAM S20STEMP
W S(SCER) |t (MMBTUICF). .- (KSCFM). "~ " 7. (PSIA). - : (KLBS/HR) (DEGFAHRE)
(Unit) ). 7). .
08/0712  09:14 5,361,384.0 1,839.0 89.4 4.591 195 240.1
G673 08:15 5,380,995.0 71,8330 897 47550 188" 3406
‘ 0gio7ii2 09:16 5218,388.0 1,839.0 gro 4.591 189 2412
: 08/07/12  09:17 5,384,556.0 1,839.0 89.7 4590 196 24138
08/07/12  09:18 5,426,670.0 1,839.0 90.4 4590 ° 191 2426
0867112 06:18 5,426,164.0 1,838.0 §04 4590 189 2439
| 08j07112  08:20 5303,713.0 S T X) 88.4 4589 188 2434
Average 5,357,410.0 1,838.0 89.3 4,590 193 2418
i Minimum 5,218,388.0 1,839.0 87.0 4.589 188 240.1
! Maximum 5,426,670.0 1,839.0 90.4 4581 199 2434
Summation 37,501,870.0 12,873.0 625.0 32,131 1,354 1,692.8
Included Data 7 7 7 7 7 7
Points
! Total number of 7 7 7 ’ 7 7 7
| Data Points
|
|
i
|
|
]
»
F = Unit Offline E = Exceedance C = Celibration 8 = Substifufed U - Startup
= invaild M = Maintenance T=0ut Of Control * = Suspect . D - Shutdown
Report Generated: 08/07/12 09:28 ) Report Version 3.1.1130 STACKVISION- 10of1
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Source

Average Data

Plant: Manitowoc Public Utilities

Interval: 1 Minute

Type:

Roil

/gu/\/ %ﬁ

Report Period: 08/07/2012 09:21 Through 08/07/2012 09:29
Time Online Criteria: 1 minute(s)

§20
Parameter " S20CPFLO "'S20FFACT S20PFLOW S20PVAC S20STEAM S20STEMP
(Unit) TU(SCEH) (MMBTU/CF) {KSCFM) (PSIA) (KLBS/HR) " (DEGFAHRE)
08/07/12  09:21 5,394,396.0 . 1,839.0 89.9 4.590 188 243.3
08107712 09:22 5,426,419.0 1,839.0 90.4 4.593 180 243.9
08/07/12" 0923 5,406,369.0 1,839.0 7801 4593 194" T TadEE
_08/07M12  09:24 5,393,337.0 1,838.0 89.9 4.592 194, 245.2
08/07112  09:25 5,633,277.0 1,839.0 9839 4592 193 245.4
0BI07/12 0926 5,565,020.0 1,636.0 828 4551 781 2450
08/07/12" UG3T 5,531,596.0 1,836.6 63 4580 155 2448
08707712 06728 5,472,088.0 71,8350 ] 4580 158 2445
s e e e S St
Average 5,473,967.4 1,839.0 91.2 4.591 193 2446
Minimum 5,393,337.0 1,838.0 89.9 4.589 188 243.3
Maximum 5,633,277.0 1,839.0 93.9 4.593 196 2454
Summation  49,265,707.0 16,551.0 821.1 41.320 1,733 2,201.0
Included Data 9 9 g 9 9 9
Paints
Total number of g 9 g 9 9 9
Data Points
3
F = Unit Offline E = Exceedance C = Galibration 8 = Substituted U - Startup
= Invalid M = Maintenance  T=0ut Of Control * = Suspect D - Shutdown
Report Generated: 08/07/12 09:30 Report Version 3.1.1130 STACKVISION- 1of 1
36
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Ky ?’
590 Zol-(gt'«ﬂ, FWCU

Average Data
Plant: Manitowoc Public Utilities
Interval: 1 Minute
Type: Roll
Report Period; 08/07/2012 09:37 Through 08/07/2012 09:45
Time Online Criteria: 1 minute(s)

Source Rt T SRR L isa0t R
Parameter " S20CPFLO" . [ "S20FFACT . ~|* “S20PFLOW: "l '  S20PVAC : " S20STEAM . S20STEMP -
(Unit) (SCFH) ™ (MMBTU/CF) . | (KSCFM) (PSIA) (KLBS/HR). - (DEGFAHRE)
08/07/12  09:37 5,411,163.0 T 1830 ' 90.2 4595 196 2450
08/67/12 " 09:38 5413,293.0 1839.0 » 90.2 4584 186 2450
08/07/12 " 09:38 5,394,716.0 1,830.0 89.9 4594 195 2450
08/07M12  09:40 5,371,436.0 1,839.0 89.5 4593 193 2450
08/07/12  09:41 5,396,777.0 '1,839.0 89.9 4592 195 ) 2450
08767712 08:42 5,384,001.0 1,839.0 89,7 4581 187 2453
‘ 08/07/12  09:43 5,426,600.0 18380 30.4 4591 167 2458
08/07/12 0944 5,597,564.0 18380 933 4591 187 2456
08/07/12 09:45 5,604,040.0 1,839.0 93.4 4595 e T
Average 5,444,409.2 1,839.0 90.7 . 4593 196 245.2
Minimum 5,371,436.0 1,839.0 83.5 4.591 193 245.0
Maximum 5,604,040.0 1,838.0 934 4.595 197 245.8
Summation  *48,899,683.0 16,551.0 816.5 41.335 1,762 2,206.6
| Included Data 9 9 9 9 e 9
) Points
I Totat number of 9 9 ] 9 9 9
Data Points
|
|
|
|
|
!
¢
F = Unit Offline E = Exceedance ¢ = Calibration 8 = Substituted U - Startup
i = hyvalid M = Maintenance T=0ut Cf Control * = Suspect D - Shutdown
Report Generated: 08/07/12 09:46 Report Version 3.1.1130 STACKVISION- 1of1
37

MPUO01141



Qu?’"’ﬁg

Average Data
Plant: Manitowoc Public Utilities
Interval: 1 Minute
Type: Roll
Report Period: 08/07/2012 09:46 Through 08/07/2012 09:52
Time Online Criteria: 1 minute(s)

Source B $20
Parameter S20CPFLO S20FFACT: © "S20PF| LOW S20PVAC : S?Q_STEAM S20STEMP
(Unit) (SCFH) (MMBTUICF) (KSCFM) (PSIA) (KLBS/HR) (DEGFAHRE)
08/07/12  09:46 5,499,182.0 1,839.0 91.7 4.595 195 2445
08/07/12  09:47 5416,624.0 1,839.0 90.3 4594 195 244.1
. e . §i5 B
08/07/42  09:49 5,441,491.0 1,839.0 90.7 4594 196 2456
08/07112  09:50 5,337,404.0 1,839.0 89.0 4593 196 244.7
08/07/12 09:51 5,421,850.0 1,839.0 90.4 4593 197 244.1
08/07/12  09:52 5,394,403.0 1,839.0 ’ 89.9 4594 196 _ 2444
Average 5,451,719.0 1,839.0 90.9 4594 196 244.6
Minimum 5,337,404.0 1,839.0 89.0 4593 195 2441
Maximum 5,651,069.0 1,839.0 94.2 4595 197 245.6
Summation 38,162,033.0 12,873.0 636.2 32.157 . 1,371 1,712.5
Included Data 7 7 7 7 7 7
Points
Total number of 7 7 7 7 7 7
Data Points
%
F = Unit Offline E = Exceedance C = Calibration 8 = Substituted U = Startup
I = Invalid M = Maintenance T=0ut Of Control * = Suspect D - Shutdown
Report Generated: 08/07/12 09:53 Report Version 3.1.1130 STACKVISION- 1of 1
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Average Data
Plant: Manitowoc Public Utilities
Interval: 1 Minute
Type: Roll
Report Period: 08/07/2012 09:53 Through 08/07/2012 10:01
Time Online Criteria: 1 minute(s)

/\QU/’V' # 7

- Source R e . 820, . a
Parameter S20CPFLO S20FFACT: [ 1 S20PFLOW. i |~ S20PVAC "S20STEAM . - " S20STEMP
(Unit) (SCFH) . (MMBTU/CF). 2 - (KSCFM) (PSIA) (KLBS/HRY . (DEGFAHRE)
0810712 -09:53 5433.9500 1,839.0 %6 4594 156 Z444
BEG7I12 0954 57455,262.0 18380 ) 4584 187 345.0
‘ 08/67/12 09:55 5,359,362.0 18380 9.3 4,595 187 245.0
08/07/12  09:56 5,312,103.0 1,839.0 88.5 4.599 196 2447
08/07/12  09:57 5,354,345.0 1,839.0 89.2 4599 196 2445
08/67/12 6958 5422,802.0 18560 804 4599 188 2447
08/67/12 " 08:59 5412,861.0 18390 602 4598 187 2450
‘ BBIG72 " 16:00 5384,020.0 1,839.0 897 4587 196 2448
‘ T SRR - FET g g e
: Average 5,393,448.2 1,839.0 89.9 4.597 196 2447
Minimum 5,312,103.0 1,839.0 885 - 4594 194 2444
Maximum 5,459,262.0 1,839.0 91.0 4599 197 245.0
Summation  48,541,034.0 16,551.0 808.9 41372 1,765 22027
| Included Data 9 9 9 9 9 9
L Points :
' Total number of 9 9 9 9 9 9
Data Points
‘
|
|
i
4
F = Unit Offline E = Exceedance £ = QGaiibration 8 = Substifuted U - Startup

i = frwalid

Report Generated: 08/07/12 10:08

M = Maintenance

T = Qut Of Control

Report Version 3.1.1130

* = Suspect
STACKVISION-

D - Shutdown

1of1
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Pon £ 1O

Average Data
Plant: Manitowoc Public Utilities
Interval: 1 Minute
Type: Roll
Report Period: 08/07/2012 10:02 Through 08/07/2012 10:09
Time Online Criteria: 1 minute(s)

Source . $20
Parameter S20CPFLO " 820FFACT S20PFLOW ) S20PVAC ©S20STEAM S20STEMP
(Unit) “Y(SCFH) (MMBTU/CF) (KsCFM) : (PSIA) (KLBS/HR) (DEGFAHRE)
08/07/12  10:02 5,483,016 18350 514 4506 o4 2446
08707112 16:08 5,505,840.0 18390 818 4586 94 2446
08/07/12° 10:04 " T5.{50,510.0 X R 858 4595 197 T Gs 4
08/07/12  10:05 5,249,791.0 1,839.0 875 4,595 201 246.2
08/07/12  10:06 | 5352,856.0 1,839.0 89.2 4504 194 2459
08/07/12  10:07 5,363,796.0 18380 894 4594 194 : 245,
08/07/12  10:08 5,378,461.0 1,839.0 89.6 ) 4,598 196 2445
08/07/12  10:08 5,358,288.0 1,839.0 883 4589 198 2444
Average 5,355,320.0 1,839.0 89.3 4596 . 196 245.1
Minimum 5,150,510.0 1,839.0 85.8 4.594 194 ‘ 244.4
Maximum 5,505,840.0 1,838.0 91.8 4.599 201 246.2
Summation  42,842,560.0 14,712.0 714.0 36.767 1,568 1,960.7
Included Data ) 8 8 8 8 8 8
Points
Total number of 8 8 8 8 8 8
Data Points
F = Unit Offline E = Exceedance C = Calibration 8 = Substituted U - Startup
I=lnvalid | M = Maintenance T=0ut Of Control  * = Suspect D - Shutdown
Report Generated: 08/07/12 10:10 Report Version 3.1.1130 STACKVISION- 10of1
40

MPUO01144



0L:E1 21/80/80 :pajelsueD) Hodey

Lo} uiwpejueid\gAS-NOISIANMOVYLS £260°}°¢ UOISIOA Hoday
8 €0 8'G ) L9 " 00:%0 ZL0Z/L0/80  OV:E0 21.02/L0/80 ot
A 18 A - 09 _0€:€02L02/L0/80 0L:€0 2102/L0/80 6
A 28 Z0 09 00:€0 210Z/L0/80  0¥:20 C102/L0/80 8
A 8 20 1’9 0€:20 2102/L0/80  01:C0 Z102/L0/80 L
A 28 €0 29 00:20 2102/L0/80  0¥:L0 2102/L0/80 9
A 8 £0 19 0€:10 2102/L0/80  0L:10 Z102/L0/80 ]
A 18 20 6'G 00:10 21L02/L0/80  0%:00 2102/L0/80 14
A 20 1’9 0€:00 2102/L0/80 0L:00 2102/L0/80 €
A ¢0 L9 00:00 2102/L0/80  0¥:€€ Z102/90/80 4
A 00 . 09 0€:€Z Z21L02/90/80 QL €C 2102/90/80 A
asn PO soualayq OnEASWID | enjeAecueigjey [T pepuz o [ pemels, ., | Uny
1S0°0 U800 asuspluo) 0070 :eouasall] uesn
VE POy @oudlajey 28 peo Bay 18070 :uohielaeQ piepueis 9G0'9 :8ouBalajoy uesiy
A dvdesn 90£'g eneA} Oty :Aoeindoy anne|ey 968'G SINFD uesiy
A a3 ul Hodey osjed -ojeolpu} Sdv 000°L :4vg [9Ae7] mo :jere Bupeledo

000°} :dvdllelsn0

passed )Nsoy 1891
SHLDV Aousnbald

(1) ¥a3 /(100-21L0Z-€0-60X) TAX HogqunN 3sayt

aoueINssy Ajjend olpouad-yo
60X

00:50 2L02/L0/80
200d00¢Ss

JUBLILIOY) }S8 1
1 JosPO ewlL SNFD

O¥'¥ ‘v lIeloA)

:uoseoy 1591
| weysAs BULIoYUOA
‘ew | /ereq dAROBYS
9eweled

LNIOHId ‘8Insean Jo Jun

0ZS 192n0g NN Aueld
GLHed-1s8]1 V1V

41

MPUO01145



Loz UwpejUeid\AS-NOISIAMOVLS - €260°}'€ UoIsIo Hoday OL:EL Z1/80/80 :pajesauss odey
A 8 0°000°L9) 0'000°z.¢€'e 0'000°eeS‘e 0S:€0 ¢1.02/L0/80 0OV:€0 2102/20/80 [0
A Z8 0°000°L6L 0'000°8€e’e 0°000°625°¢ 02'€0 ¢102/,0/30 0L:€0 2102/20/30 6
A Z8 000012} 0°000'veV'e 0°000°655°¢e 0S¢0 2102/L0/80  0%-20 210Z/20/80 8
A 8 0'000't2 0°000°z9v'e 0°000°e8¥'e 02:202102/L0/80 01:20 2102/20/80 L
28 0'000'gLe 0°000°c.E’E 0°000°689°¢ 0S:102L02/L0/80  0V:1L0 2L02/L0/80 9
A 28 0'000'%- 0°000'98%'e 0°000'Z8¥'c 02:10¢102/.0/80 - 0OL:L0 2102/L0/80 [}
A 18 0°000'0¥} 0°000°L28' 0°000°L1G'e 0§00 ¢102/L0/80  0%-00 2L02/20/80 14
A 18 000028 ) 0'000'88¥°c 0°000°045'¢ 02:00 ¢1L02/20/80  0L-00 21.02/L0/80 €
A Z8 0°000°2¢- 0°000°L1¥'e 0°000'v.€'¢ 0G'€C 2102/90/80  0V-€Z 2102/90/80 4
A 8 0°000°8y- 0°000'08¥'c 0°000°zey'e 02:€Z ¢1L02/90/80 0L €Z 210Z/90/80 2
E ) peo aouaRylg = anleA'SINED v ...w:._m> souslgey | ..nwn.,c.m._ : i pale) _ uny J
:4YM paie|noes ‘ealy YoB)g ‘JeaH aousieley 6GEL oney peoesH
VM IIneleg ‘BlIg Moels ‘Pasn WY 20/00 €1°0 ‘oley peo/mo|4
GE.'ZS9°89 JuLiolys0) 8dUBpyLOD 199'999'69 :90UBIBYIQ US|
¢ ‘POYISN souslajey 28 'peo Bay €60'¥1€'68 :UoneAeQ piepuRlS 9GG°GG5 961 19ouale)ey UBs|
A dvdesn 90€'¢ enep) 96°'¢ Aoeinooy ealeley 688'888°9Z¥'c :SWID uesy
A M3 ul Hoday as|ed :I0}eoIpU| SdV 0z0°L :4vg |eAs] Mo :jeas] Bupelado
JUSLILIOD 1881
t39syo swiL SNID
dvd ljetenQ GE'G ‘WY I[BJaA0
Jnsey 1881 aoueInssy Ayeny) o1polad-yD :Uosesy }sa |
:Aouanbaly €0X i weysAg Bupojuop
(1) "¥a3 /(L00-210Z-€D-E0X) TAX equInN 181 6011 2102/L0/80 oWl /) aAloByS
:aInses|y o Jun 0714dD0ZS 1ejewelied

02S 190In0g  NdW :Jueld
G/l Hed -1s9l V.ivyd

MPUO01146



Lo¢ _ uiwpeueld\YAS-NOISIAMOVYLS £260°)L°¢ UoIsloA Hoday OL:EL Z1/80/80 :pejeleuas Hoday

A 541 000001 0°000°980'% 0°000°960'v 9G6:90 ¢102/L0/80  6%°90 2102/L0/80 ol
A ey 0°000°0¢ 0°000'520'v 0°000°G0'y 8%:90 2102/L0/80  L¥'90 2102/L0/80 6
A iyl 0'000°99 0°000'980'¥ 0'000°2SL'Y 0¥:90 2102/20/80 €90 Z10¢/L0/80 8

441 0°000492 0°000°G.6'€ 0°000°'9€C'Y 1£:90 2102/L0/80  +2'90 Z102/L0/80 L
A 44’ 0'000'6€2 0'000'986°€ 0'000'622'Y €2:90 21.02/L0/80 9190 210T/L0/80 9
A 443 000028} 0°000'8L6'E 0'000°00L‘Y G1:90 2102/L0/80  80:90 ¢10Z/L0/80 o}
A f443 0'000'0€Z 0'000'986'¢ 0°000'9}2'vy £0:90 2102/L0/80 0090 2102/,0/80 ¥
A 534" 0'000'0€2 0:000'L10'% 0°000°tv2'Y 260 210Z/L0/80  €€°S0 2102/L0/80 €
A 148 0°000'9L2 0°000'%50'Y 0°000°0L2'v Z€'60 2102/L0/80  92:90 Z102/L0/80 Z o
A 144 0°000'0L} 0°000'290'Y 0'000°z€CY G2:G0 2102/L0/80  L1:G0 2102/L0/80 L =

osn’ peot R . TeneASINGD | onjeneoUeloley | pepug | papeis ] Uny |
VM palenoed Baly Joeys ]eoH aouslajey LEZL :ohey peoTesH
HdvMiineled ‘BIQ oelS ‘pesn INY 20/00 62°0 :oney peor/mold

Z POUISN aoualajoy
~Acdvaesn
A "y@3 u podey

ZyL :peo Bay
902 ‘ONEeA}

118°126°1 L Jusidis0n] 8dUspluod
696°09G'€6 :uoljelneQ piepuels
GE'G :AOBINODY SAleleY

asle4 :0jesipu] Sdv 8€0°L dVd [BAeT

-

ry yPP'LGL 8ousIehiq UesiN

222'T22'GL)'y @oualejey uBaiy

811°111'€20'y ‘SO UBd

PIN :leAaT BupeledO

8¢0°L dvd lleloAD
posseyd )nsey 159,

SHLOV Aousnbalg

(1) ¥a3 7 (L0021 0Z-ED-€0X) TNX -1oqWNN s8],

~ eouRINSSY Aifend JlpoLad-yo
£0X

60°}1 ¢102/20/80
014d4002s

‘JUBLLILLIOY) 188
cjesyo swl] SWAO

GE'G 'V [[BI8AD

:uoseay 1591
(1 weysAg Buloyuop
‘o /ereq aAloay
Jeyoweled

HH0S :eanseapy Jo Jun

02S 1001005 NdAl ueld
GL)Med -1s91 V1V

MPUO01147



44

Loy upejuBld\ YAS-NOISIANOVY.LS €260°L°¢ Uoisiep Hoday o”.ﬁwv ¢1/80/80 -pajelsuss) uodey
A 961 0000192 0°000'G5¢"S 0°000°949'g 60:01 ZLOZ/LO/80  ZO0L ZL0Z/L0/80 O
A 961 0°000'692 0°000'€6£°S 0°000'299'S LO'0L 2L0Z/20/30  €G:60 ZLOZ/Z0/80 6
961 0°000'6LE 0°000°254'S 0°000°b2L'S 960 2L0Z/L0/80  9¥'60 ZLOZ/L0/80 8
A 961 0'000'4Z 0°000'v¥b'S 0°000'859'G Sv:60 ZLOZ/L0/S0  L€:60 ZL0Z/L0/80 £
A €61 0°000°102 0°000'%24'S 0°000'629'G 6260 2LOZ/L0/80  LZ:60 ZLOZ/L0/80 - 9
A 61 0°000'59Z 0°000°2S€'S 0°000°229'G 0Z:60 2LOZ/L0/80  ¥L:60 2LOZ/L0/80 G
A 202 0000601 0°000°98€"g 0°000'S6¥'S €160 7L0Z/L0/30  90:60 ZLOZ/L0/80 ¥
A 61 0°000°18 0°000'882'S 0°000'69€°G v2:80 2L0Z/L0/80  L1:80 ZLOZ/LO/80 €
A 61 0°000°221 0°000'660'S 0°000°922'S 91:80 ZLOZ/LO/80 0180 ZLOZ/L0/80
A £6l 000081 0°000'8EL‘G 0°000°22¢'s 60:80 ZLOZ/L0/30 2080 ZLOZ/ZO/B0 |
s peoT " eousleyg - 7eneA SWED | OneAsduigey [T Tpepuz | palelg | | uny ]
HVM Um«m_zo_mo ‘ealy pls]=ilss JesH aduaigjey €621 oney UmOmewI
:4YM 3inejeq Blq oIS :pasn WY 20/0D 82°0 ‘ojey peo/moly
905'98G'LG UBIIYB0D 8oUBPYLOD 199'999'G6| :90uBIBYIQ UES)y
Z :poysepy eouasjey 561 :peo Bay 929°9¥0°19 :uoneimeq piepuelg 199'999°L25'G :eoualejey Uy
A dvg esn 90£'Z enep 8¥'v “Aoeinooy eAjeley 000°000°9ZE"S :SINIO ueapy

A €3 v podey

asjed lojeoipuj Sdy

LEO'L *dvd [eneT]

ybiH :jeneT Bugeledo

(1) ¥a= /(100-2L0Z-€D-€0X) TAIX

:4vd l[essA0
Jinsay ise ]
Aousnbaiy
Jaquuinn 1say.
aInses|y Jo JuN

Ge'G
QOCM.__JWW( b:N:O O_Uo_gmn_..(o
" £0X
60:11 ZL02/20/80

0714d00zs

uBWIWOD 389

< 19SO aWll SINFD

RVSHIICING)
:uoseay 189

a1 weisAg Buoyuop

swi | /aje( aARoayg

19jeweled

02S 192In0g NN Jueld
G/ Hed-1s9]1 V1vY

MPUO01148



Ljog UPEURIAS-NOISIASIOVLS €260°}°€ UOISIOA Hoday 0L:€1 Z1/80/80 :pejeleusg podey
A Z8 £e 2'9¢ : g'ee 00:%#0 2102/L0/80  O¥:€0 2102/L0/80 ol
A 18 8¢C 1'6¢ (S04 4 0€:€02102/L0/80  0L:€0 C102/L0/80 6
A Z8 a4 L'6E , 6Ly 00:€0 2102/.0/80  0%:C0 Z102/L0/80 8
A Z8 1'C 1'6€ [A%4 0€:¢0 2102/L0/80  0L:20 2102/L0/80 L
A Z8 ST [AVA L'6g 00:20 2102/L0/80  OV:LO T10T/L0/80 9
A Z8 L 0'6¢ Ly 0€:40 2102/L0/80  0L:L0 210Z/L0/80 g
A 18 9'¢ 6°6€ X% 4 00:10 2102/L0/80  OV:00 €10Z/L0/80 1%
A Z8 6'¢ 1'8¢ 0zy 0£:00 2102/2.0/80 0100 2102/L0/80 €
Z8 ‘ 874 /1'8¢ ey 00°00 Z1.02/L0/80  O:€C 2102/90/80 4
A €8 o'y ) §.€ Sy 0€£:€Z 2L0Z/90/80 OL:€ZZL0Z/90/80 )
asM peo YoecedUaled x| neneA SINTD! 1 pepul. | T oopaueis
05G°0 :JusdIysn) 8ouUspyuod :Mm :a0ualayi(] uesiy
3/ :poyle| aouslaey Z9 :peo BAy GL/'0 :UolelABq piepuElS 00G' L :90usIajey UBSW
A dvaesn 90€'¢C eneAl 8G'g. :A0eINd0Y BAlejeY 687'8¢ ‘SWID uesiy
A {3 w podey ani| l0jedIpul Sdv 8071 ‘dvd 19A87] mo :jeraT Bupesedo
‘ ‘JuawWwog 188 |,
. 1J8syO swil SWIO
8.0°} :4vd llesen0 8G'8 ‘WY I[BJ9A0
. Sdyssey ”«_:wmm }sol. aoUBINSSY >:_N:O U_UO_\_mn_x(G HosSeoyY 1S9,
SH1OV Aousnbai4 90X ] waysAg Butioyuon
E ¥a3 /(L00-2L0Z-E0-90X) TNX HOqUINN 3881 00:G0 Z102/20/80 B 1/81€Q SAOSH]
Wdd “m_:mmm_z Jo jun XONJO0ZS -18jauieled

02S 0010 NdIAl ueld
Gl yed-1s9l V.Ivd

45

MPU01149



46

1309 UpBIUBIWHAS-NOISIAMOV.LS €260°L°¢€ UOISIaA Yodey 0L:€L 21/80/80 pajelsuss) Hodey

A 28 . t 6'¢8 106 00:¥0 2102/20/80  O¥:€0 Z102/20/80 ot
A 18 8¢ 6°0L 2’92 0€:€0 ¢102/20/80  0L:€0 21L02/20/80 6
A Z8 s 1'6L V'G8 00°€0 Z102/L0/80  0¥:20 2102/.0/80 8
A 28 S'G <Ll L'z 0€co Nvow\\.o\wo 01120 2102/L0/80 L
A Z8 9 6'6.L €98 00:20 2L02/L0/80  O¥:L0 2L0Z/20/80 9
A Z8 19 ¥'e8 1’68 0€:102L02/L0/80  0L:L0 Z102/L0/80 S

18 02 §8. G'q8 00-102L02/20/80  0¥:00 2102/20/80 14
A Z8 9’9 06 9'G8 0€-002102/20/80 0100 ZL02/20/80 €
A 8 L9 8'L8 5’88 00:00 21.02/20/80  0O¥:€Z 2102/90/30 4
A €8 vl 68. £08 0€°€C 2L02/90/80 0L €2 Z102/90/80 L

asn peo] aoualaglq aneA SiNao - ‘enjeA solalajey ‘papug: - peleig T

09 poyie|y sousis)ey
A dvdesn
A *Hd3F Ul yoday

90€"¢ BneA}

28 :peo Bay

8nll I1o}edipul Sdy

ZEE'L 1JuLIDLB0D BoUBPHUOD

€E/L°} ‘uofjeire( piepuels
1€'8 Aorinooy aAjeiey
€407} dvd leAsT

8//°G :eouslaylq ues|y
196°¥8 :90ualalay uesiy

681°6. ‘SWID uesiy

Mo :jgaa Bugeladp

€.0'} :4vg lleienQ
Sdvssed nssy s8]
SHLOY Aouenbaly
(1) ¥a= 7 (100-21L0Z-€O-L0X) TNX Hoquunp 1581
Ndd :8insesiy jo yun

JUBLIWOY) 188 |

119syO WL SN0
L€'8 VY lleienQ
aoueINSsY AReny oIpoLad-y) Uosesy 158

LOX QI WasAg Bunioyuopy

00:50 2102/L0/80 dWil/a1eQ 9AI0SYT
20Sd00Zs iesweled

0ZS 192n0S5  NdW JUEId
GLHed-3s8l Vivy

MPU01150



1301 upeuBI WY AS-NOISIAOVLS €260°L'€ UoisIoA Hoday 01:€) Z1/80/80 :pejelaUag Hodey
*
A '8 9000 LELO €vL0 00:%0 ¢L02/L0/80  OV:€0 2102/L0/80 ol
A 18 5000 1§10 9610 0€:€0 210¢/L0/80  0L:€0 210Z/L0/80 6
A c8 €000 . 0410 €610 00:€0 ¢102/L0/80  0¥:20 ¢10Z/L0/80 8
A a8 2000 L0 1420 0€:¢0 ¢102/L0/80 0120 2102/L0/80 L
A 8 000 LEL0 2250 00:20 ¢102/L0/80  0O¥:L0 2102/L0/80 9
A ¢8 ¥00°0 L¥1°0 1610 0€:102102/L0/80  04:10 210Z/L0/80 g
A 18 800°0 4180 091°0 00:40 Z10Z/L0/80  0%:00 Z102/L0/80 v
A c8 0100 [443¢ ¢sLlo 0€:00 ¢10¢/L0/80 0100 2102/L0/80 €
4] (45000 G¥L°0 1G1°0 00:00 2102/.0/80  O%:€C Z102/90/80 4
A €8 G100 8€L0 €610 0€:€2 ¢10¢/90/80  0L:€¢ ¢102/90/80 4
sn ] Pl eeRgT | evepsiED [ enmAsotes | peE [ penes ]
£00°0 ‘Jusidljiso] sduspiuod 9007 -8duslajji(] ueain
VE'T/. ‘poYIa|N ouaiajay 29 peoT @>< 00°0 uoleirs(d plepuels LGL 0 ‘8dualajay uesiy
A dvagesn 90€'g ene/y 629 AorInooy eAne|ey ¥¥1°0 ‘:SW3D uesiy

osfed :10jeaIpul SdY

0L d4v4 oA

Mo :jenae Bugeledo

A a3 urdodey

Yy0°L dv4 lielea0
passey Jnsoy 18
SYLOY :Aouenbal4

(1) ¥a3 7 (100-210Z-€O-G0X) TWX HequinN 1seL

NLANW/ET eInsealp Jo Jun

629
2ouBINSSYANBND dIpoliad-yYO
G0X

00:50 ¢102/20/80
W#XONOZS

Jusuiwo 1se .
119sjO WL SWAD
Y lI_I8AO

:uoseoy 1S9,

() waysAg Huoyuop
‘Bl /e1eq daoalg
“Jajoweled

0ZS 100IN0S  NdIN UBId
G/l Hed -1S9] V.1VY

47

MPUO01151



APPENDIX I

PROCEDURES
Please Note: In an effort to conserve paper,
the procedure section of the appendix has been
reserved for explanations of EPA methodology
deviations. Please refer to the specific
EPA Methods on the following EPA website:
http://www.epa.gov/ttn/emec/
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CALCULATION EQUATIONS

MPUO01153



1550'
'data, correct each wet CEMS run using the correscondlng CEMS

mplsture monitor date uSLng Equatlon 2 1.

Concentration .-

"Eq. 2-1

Concentration ymy = =
1271.2 Correction to Units of Standard (as
applicable). Correct each dry RM run to the units of the )

emnission. standard with the correspoad ng Method 33 data;
correct each dry CEMS run using the correspondlng CEMS
diluent monitor data as follows:

12.1;2.; Correct to Diluent Basis. .The fcllowing is

an example of concentration (ppm) correction to 7% oxygen.

20.8-7.0

PPR(cam) PR wicomn) 150 520, Eq. 2-2

The‘fcllowing is an exaﬁple of mass/gross calorific
value flbs/million Btu) correction.
1bs/MMBtu = ConcCay (F-factor) (20.58/20.9- %5ﬂ
12.2 Arithmetic Mean. Calculate the arithmetic mean

of the difference, d, of a data set as follows:

U[H

== 4 . | ~ Eg. 2-3

where:.

= Number of data points.

o N .
z:d_i = Algebraic summation of the individual differences d;.

i=1

MPUO01154
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1551
12.3 Standard'Deviation. Calculate the standard

deﬁiation, S4r as follows:

o B2
n . y dj_. . : - -
E:d?__lﬂ . S Eg. 2-4 -
g =|i © n : ,
d
n—-1

12.4 Confidence Coefficient. Calculate the 2.5
percent error confidence coefficient (one—tailed), CcC, as
follows: : ) .

5, |
CC=1ty 915 —= : Eg. 2-5 -
/o ~
where: gy g;s = t-value (see Table 2-1).
12.5 -Relative Accuracy. Calculate the RA'of a set of

data as follows:

RA=-U§1;i£EllxiOO : Eq; 2—6'
where:
ldl = Absolute value of the mean differences-(from

Equation 2-3).
jcCl= Absolute value of the confidence-coefficient

(from Equation 2-3).

MPUO01155
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&

Average RM véluél In cases where,:ﬁe ;

average emiésians fér the’tést are'léss than = . "f
50 perceﬁt of the aﬁplicablg'standard, ‘ ‘ |

substitute the emission staﬁdard &alue in
-v£he dénominator of Eqg. Z—G'iq place of RM.
- In ali othérvcases, ﬁse ?ﬁi
' i3.0_ Métﬂod'Peffbrmanég. T

13.1 Calibration Drift ?erfoimance-Specification.
The CEMS calibration must not drift or deviate from the
reference value of:the gas cylinder, gaé cell, or optiéal
filter by more than 2.5 percent of the span value.. If the
CEMS includes pollutant aﬁd diluent monitors, the CD must be
_determined ;eparately fér each in terms éf concentrations
(See Performance Séecification 3vfor tﬁe diluent
specificationé), and none of:tﬁe CDs may exceed the
specification.
13.2 Relative Accuracy Performance Specification.

The RA éf the CEMS must be no greater thaﬁ 20 percent when
RY is ﬁsed in the dénominator of Eg.. 2-§ (average emissions
during test are greater than 50 percent of the emission
‘standard) or 10 péfcent when the appiicablé emiss;on
“standéfd is used in Fhé~denominatot of Eq.<2—§.(averége.
emissions during test are less than 50 percent of the

emission standard).

MPUO01156
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AETB REQUIREMENTS
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Interpoli Laboratories, Inc.
- 4500 Bali Road NE
Circle Pines, MN 55014-1819
Tel: 763-786-6020

Fax: 763-786-7854
www.interpoli-labs.com

nterpoll

September 11, 2012 -

Manitowoc Public Utilities
Thomas E. Reed

1303 South 8" Street

P.0O. Box 1090

Manitowoc, W1 54221-1090 .

Re: Part 75 Air Emission Testing Body Requirements -

Mr. Reed

This letter addresses the requirements of 40 CFR Part 75. Specifically; effective March 27,
2012, 40 CFR Part 75 test programs must be conducted by an Air Emissions Testing Body
(AETB) in accordance with the requirements set forth in ASTM D 7036-04, Standard Practice for
Competent Air Emission Testing Body. ' ‘

Consistent with Section 6.2.1(c), Appendix A, 40 CFR Part 75, the AETB shall provide to each
customer a certification that the AETB operates in conformance with, and that data has been
collected in accordance with, the requirements of ASTM D 7036-04.

This letter serves as certification that Interpoll Laboratories, Inc. does provide data and services
which comply with the above requirements.

Regards,

X J—

Daniel Despen
President
interpoll Laboratories, Inc.

AN EQUAL OPPORTUN}FY EMPLOYER

MPU01159
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